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CHAPTER I 
INTRODUCTION 
Statement of the Problem 
In education today, high-level goals are often stated 
as objectives, but these goals are seldom achieved. 
Scannell and Stellwagen (I960) and Tyler and Okumu (1965) 
found that rarely was there a direct relationship between 
the levels of stated goals and levels of performance. Inn 
(1966) concluded that when teachers seek varied experiences 
for their pupils, little concern is given to the conceptual 
objective to be developed. 
Educators use such statements as, "developing critical 
thinking," "leading students to the discovery of knowledge," 
and "making students inquirers" - all of which imply that 
students should do more than master a plethora of facts. 
Yet, in reviewing the studies aimed at determining the 
cognitive level attained in the majority of classrooms, 
one finds that most time is given over to memory-type 
learning. Davis and Hunkins (1966) found this to be true 
in examining text-book questions. Approximately eighty- 
five percent of all text-book questions were at the- 
memory level. They projected that the level of text-book 
2 
questions greatly influences the overall cognitive behav¬ 
ior prevalent in the classroom. Davis and Tinsley (1967) 
found that, when they applied a modified version of Bloom's 
Taxonomy of Educational Objectives to interpreting the 
level of classroom dialogue, approximately eighty-five 
percent of the questions and responses were either at the 
memory or comprehension level. Gallagher (1965) had 
similar results when he applied Guilford's model to class¬ 
room behavior. 
Fenton (1966:19) felt that our failure to reach high- 
level objectives is because the objectives, are "impre¬ 
cisely stated" and are too diffuse to be dealt with 
accurately. In other words, we must learn to clearly 
define our objectives. Sanders (1966) offered a similar 
view when he said that critical thinking is usually ill- 
defined and thus the various thought processes included 
in this concept are lost because of the vague understand¬ 
ing of the phrase. Taba and Elzey (1964) gave two reasons 
for this state of affairs: (1) Thinking has been treated 
as a global process. (They felt that it should be con¬ 
sidered from its specific elements). (2) Heavy reliance 
has been placed on two questionable assumptions: (a) 
reflective thinking cannot take place until a sufficient 
body of factual information has been accumulated, and (b) 
thought is an automatic by-product of studying certain 
subjects. 
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The nature of the problem appears to evoke questions 
related both to the pre-service and in-service training of 
teachers. The following questions, which are specific 
aspects of the general problem, were asked by this study: 
(a) How can student-teachers be taught to operate, 
within the classroom, at a higher level of cogni¬ 
tive behavior than is achieved at present? 
(b) How can regular classroom teachers be brought to 
recognize and agree upon the cognitive levels of 
behavior that occur during a given classroom 
lesson? 
Background 
Efforts to aid both the regular teacher and the 
student teacher to raise the level of classroom effective¬ 
ness can be traced back fifty years to the work of Horn 
(1914). His approach was to tabulate the number of 
responses emitted by each student. Puckett (1928) took 
up and expanded Horn’s work. Puckett's contribution 
consisted of developing a set of symbols, placed next to 
the student's name, indicating the source of stimulus and 
quality of answer proffered by the student. 
The study of teacher responses was introduced by 
Wrightstone (193^0 • In some ways Wrightstone's method 
resembles Puckett's in that symbols were placed alongside 
the student's name. These symbols were number-letter 
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combinations and referred to teacher behavior as the teacher 
interacted with the students. 
The measurement of classroom social climate began 
with the Thomas Study (1929). This study can be classified 
under the broader heading of sociometry which had its 
beginning around 1925 (Moreno, 1956). Thomas focused on 
the observable social interactions among students. The 
works of Anderson (1945), Withall (1949), Medley-Mitzel 
(1959), and Flanders (i960) were stimulated by the find¬ 
ings of Thomas. 
Another approach to improving teacher effectiveness 
was based on the preconception that certain personal charac¬ 
teristics will promote good teaching behavior. The monu¬ 
mental studies of Barr (1929, 1961), and Ryans (i960) 
attest to the large number of educators who, through the 
years, have felt that personal characteristics are vitally 
important to raising the level of classroom performance. 
After years of investigations, Barr and Ryans were able 
to conclude only that certain patterns of affective 
qualities such as "warmth" and "understanding" were char¬ 
acteristics of good teaching traits. 
None of the studies mentioned above has dealt 
directly with cognitive behavior, however. Smith (1959) 
and Wright (1959) have led the way in this area. Taba 
(1965), Taba and. Elzey (1964), and Taba et al. (1964) 
also dealt with this problem when they attempted to teach 
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certain cognitive skills in the classroom. Recently, 
Davis and Tinsley (1967) and Clegg et al. (1967a, 1967b) 
reported studies in which they attempted to determine the 
level of pupil-teacher cognitive interaction. They 
devised a measuring instrument incorporating the levels 
of cognitive behavior based on Bloom's Taxonomy of 
Educational Objectives. 
This present study continued investigation into the 
area of cognitive interaction. It employed some of the 
techniques used in the Davis-Tinsley and the Clegg et al. 
studies. A fundamental difference, however, was that a 
control group was compared to an experimental group. 
Purpose of the Study 
Objectives 
The three main purposes of this study were to 
determine if: (1) student-teachers who had received 
instruction in the use of Bloom's Taxonomy would operate, 
within the classroom, at a higher cognitive level than 
student-teachers who had not received instruction in the 
Taxonomy (see Appendix A, p. 102 for a definition of the 
categories making up the Taxonomy); (2) trained observers 
could correctly identify the cognitive classroom behavior 
level stimulated by the classroom instructor; (3) regular 
teachers, as observers, could correctly identify the 
behavior level stimulated by the class- cognitive classroom 
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room instructor. 
The above objectives, when written in behavioral 
terms, read as follows: 
(1) Student-teachers will demonstrate their ability 
to raise the cognitive level of classroom perform¬ 
ance by conducting social studies lessons which 
include a significantly higher (p <.0l) propor¬ 
tion of above-memory questions and responses 
than achieved by a control group of student- 
teachers. To determine the cognitive level of 
performance, Bloom's Taxonomy will be used to 
evaluate each question and response. 
(2) Trained observers will demonstrate their ability 
to correctly identify the levels of cognitive 
classroom behavior created by the student-teacher 
by using a rating form (based on Bloom's Taxonomy) 
to evaluate the lessons. Statistical agreement 
(p <.01) of rating scores of trained observers 
will be used as a minimum criterion. 
(5) Co-operating teachers will demonstrate their 
ability to correctly identify the levels of 
cognitive classroom behavior created by student- 
teachers by using a rating form (based on Bloom's 
Taxonomy) to evaluate the lessons. Statistical 
agreement (p <.01) of rating scores of all 
co-operating teachers will be used as a minimum 
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criterion. 
Variables 
The independent variable was knowledge of Bloom's 
Taxonomy and application of it to a classroom instruc¬ 
tional situation. The Taxonomy was introduced to student- 
teachers in the experimental group as they began their 
student-teaching assignments. Weekly instruction in the 
Taxonomy continued through the eight-week period of 
student-teaching. (See Appendix C, p. 106 for the weekly 
supervisory schedule related to the experimental and 
control groups). 
The dependent variable was the score on the Teacher 
Pupil Question Inventory (TPQI) similar to that used by 
Clegg et al. (1967a, 1967b). Student-teachers making up 
the experimental group were compared with student teachers 
making up the control group (see Appendix D, p. 109). The 
chart below provides a study synopsis for the student- 
teacher experiment. 
8 
CHART 1 
STUDY SYNOPSIS OF THE STUDENT-TEACHER EXPERIMENT 
Treatments Modus Operandi 
H1 Experimental Group 
Independent Variable = 
knowledge of Bloom's 
Taxonomy and its appli¬ 
cation m classroom 
situations. 
Treatment of student- 
teachers consisted of (1) 
instruction in applying 
Bloom's Taxonomy to class¬ 
room teaching procedures 
and (2) self-evaluation of 
classroom lessons. The 
latter was achieved hy 
having the student- 
teacher listen to taped 
recordings of lessons 
which she herself had 
taught and evaluating 
them according to Bloom's 
Taxonomy. 
#;2 Control Group 
No instruction in Bloom's 
Taxonomy was afforded the 
student-teachers in this 
group but equivalent time 
was given to them. 
Interaction analysis of 
classroom lessons was 
performed here by having 
the student-teachers 
listen to their own taped 
lessons. The Flanders- 
Amidon model was used to 
create a placebo effect. 
Dependent Variable = Rcm-pon 
• Teacher-Pupil Questiog 
Inventory (TPQI) 
Instrumentation 
The TPQI was based on 
Bloom's Taxonomy and was 
used to determine if 
either the control or 
experimental group 
achieved at a higher 
cognitive level. 
Procedure 
The students in each 
group were evaluated by 
three investigators who 
appear in the design as 
raters one, two, and 
three. (R-^, R2, R^). 
Three tapes of each 
student-teacher were 
rated. These tapes 
were made during the 
third, fifth, and 
seventh weeks of the 
teacher-training period. 
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The variables related to the co-operating teachers 
were similar to those of the student-teachers. Their 
application was slightly different, however. The treat¬ 
ment variable, which was knowledge and application of the 
Taxonomy, also included the observation of student- 
teachers by co-operating teachers. The co-operating 
teachers were first given practice in rating student- 
teachers and these rating scores were discussed and 
compared with rating scores of the investigator (R^). 
• In the design, the co-operating teachers appear as 
raters four through nine (R^ - R^) . Each of the six 
co-operating teachers rated separately each student- 
teacher's taped lesson. The purpose of comparing co-op¬ 
erating teachers' ratings was to determine if a group of 
experienced teachers could agree in their evaluation of 
an individual student-teacher's performance. 
The dependent variable again was the TPQI, but it 
focused on how the co-operating teachers agreed with one 
another. This differed from the way the TPQi was used 
with the student-teachers where the emphasis was on the 
cognitive level that was achieved. The chart below 
provides a study synopsis of the co-operating teachers 
experiment. 
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CHART 2 
STUDY SYNOPSIS OF THE CO-OPERATING TEACHERS EXPERIMENT 
Treatment Modus Operandi 
Independent Variable = 
knowledge of Bloom's 
Taxonomy and its appli¬ 
cation m evaluating 
lessons taught by 
student-teachers. 
The six co-operating 
teachers made up the 
experimental group. There 
was no control group. 
Co-operating teacher 
ratings were compared to 
determine if agreement of 
raters would he achieved. 
Dependent Variable = 
Score on Teacher Pupil 
Question Inventory 
(TPQI) 
Procedure 
Students of the experi¬ 
mental group only were 
evaluated by the six 
co-operating teachers who 
appear in the design as 
raters four through nine 
(vV • 
Three tapes of each 
student-teacher were 
rated. These tapes were 
made during the third, 
fifth, and seventh weeks 
of the teacher-training 
period. 
Hypotheses 
The three main hypotheses, stated in null form, were: 
(1) There is no difference in the level of cognitive 
classroom behavior achieved by a group of student 
teachers who have had instruction in the use of 
Bloom's Taxonomy and a group of student-teachers 
who have had no instruction in the use of the 
Taxonomy. 
(2) There is no difference among investigators 
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(Rl~R^) in their rating of student-teachers, 
using the TPQI as a measuring device. 
(3) There is no difference among co-operating teachers 
(R4_Rg) in their rating of student-teachers using 
the TPQI as a measuring device. 
Within the context of the above hypotheses and the 
method proposed to obtain results, it was possible also 
to test several secondary hypotheses: 
(4) There is no difference in the level of cognitive 
classroom behavior achieved by student-teachers 
who have been instructed in the use of Taxonomy. 
(5) There is no increase over time in the level of 
cognitive classroom behavior of student-teachers 
who have been instructed in the use of the 
Taxonomy. 
(6) There is no difference between the rating scores 
of the investigators (R-^-R^) and the rating 
scores of the co-operating teachers (R^-R^). 
(7) There is no increase in rating agreement of 
co-operating teachers over time. 
(8) There is no difforence in the percentage of 
memory questions asked by a group of student- 
teachers who have had training in the use of the 
Taxonomy (experimental group) and a group of 
who have had no training in the student-teachers 
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use of the Taxonomy (control group). 
(9) There is no difference in the percentage of 
memory questions asked by a group of student- 
teachers who have had training in the use of the 
Taxonomy (experimental group) and a group of 
student-teachers, previously reported in the 
literature, who had no training in the use of the 
Taxonomy (Davis and Tinsley, 1967). 
Significance of the Problem 
The problem is important because it is intrinsically 
related to teacher improvement, teacher evaluation, and 
ultimately to pupil achievement. It is concerned with 
student-teacher training and in-service training of expe¬ 
rienced teachers. It centers on classroom dialogue and 
the technique of asking questions. The measuring instru¬ 
ment is so designed that it records verbal behavior as 
it happens. 
This present study was designed to aid both the 
student-teacher and the experienced teacher. It concen¬ 
trated on classroom dialogue, using a method which, hope¬ 
fully, would improve the cognitive interchange among 
teacher and students. The importance of classroom dialogue 
cannot be overstated. Withall (19^9) Flanders (I960) 
claimed that a teacher's verbal behavior is a representa¬ 
tive sample of his total behavior. Flanders further 
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reported that about two—thirds of ths timo somcoriG is 
talking in the classroom. It seems important, then, that 
classroom dialogue should be meaningful. One finds, how¬ 
ever, that research into methods for improving the cogni¬ 
tive level of classroom dialogue is quite meager. Aschner 
(1961) and Taba and Elzey (1964) and Taba (1966) have 
developed strategies for raising cognitive classroom 
behavior. Clegg et al. (1967a, 1967b) suggested that 
there are verbal cues that need to be known by both 
teachers and students in order to raise the cognitive 
level of classroom questioning. Yet, work in this area 
has only just begun. Not only must different theories be 
tested, but devices must be constructed to determine the 
value of these new approaches. 
The measuring instrument used in this study was quite 
simple and regular classroom teachers were able to employ 
it after a few practice sessions. It had the advantage 
of being able to record cognitive behavior as it occurred. 
For years, educators have expressed their dissatisfaction 
with those devices which were used either before or after 
the lesson was presented. Puckett (1928) and Flanders 
claimed that such instruments were more susceptible to 
observer bias than those which were used as the lesson 
was being taught. 
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Definition of Terms 
Cognitive Behavior refers to the intellectual process 
involved in any thinking act. According to Bloom (1956), 
the process may reach different levels of complexity with 
each level including all the levels below it. Recent 
studies by Kropp and Stoker (1966) tend to confirm the 
hierarchal nature of the Taxonomy as originally postulated 
by Bloom. The six levels included in the Taxonomy of 
Educational Objectives are: (1) knowledge (memory), (2) 
comprehension, (3) application, (4) analysis, (3) synthe¬ 
sis, and (6) evaluation. 
Cognitive Interaction refers to the level of intel¬ 
lectual discourse that is taking place among individuals. 
In 'this study it refers specifically to verbal questions 
and responses between teacher and pupils and between pupil 
and pupil. 
Limitations of the Study 
Comparatively small samples of twelve student- 
teachers and six co-operating teachers were involved in 
this study. Thus, although both groups may be considered 
representative of their populations, generalizations must 
be limited due to sample size. A second limitation is 
related to the dependent variable. The instrument that 
measured results (TPQJ) determined the cognitive behavior 
level achieved in the classroom. No device was employed 
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"to measure pupil achievement;, however, as standardized, 
tests are not available to measure the more sophisticated 
levels of the Taxonomy. The approach taken here seems 
justified, though, because of Hunkins' findings. Hunkins 
(1967) reported that when the cognitive level within the 
classroom was raised, pupil achievement was increased. 
This present study assumed, therefore, that pupil achieve¬ 
ment would increase as cognitive classroom behavior was 
raised. Consequently, this study concentrated on raising 
the cognitive behavior in the classroom and used a 
measuring device to determine if the cognitive level had 
actually been raised. 
CHAPTER II 
RELATED RESEARCH 
In discussing the different attempts at increasing 
teacher effectiveness, this investigator has classified 
them under four headings: early studies, social interac¬ 
tion, teacher characteristics, and cognitive interaction. 
Briefly, early studies reviewed the studies that were 
directed at analyzing separately either student statements 
or teacher statements for supervisory purposes. Social 
interaction was concerned with pupil-teacher social 
dialogue and its effect on classroom climate. Teacher 
characteristics discussed the qualities which are supposed 
to he possessed by good teachers. Cognitive interaction 
considered the different levels of thinking and how cogni¬ 
tive classroom behavior might be improved. 
Early Studies 
Before World War I, educators showed an interest in 
developing objective measures of teacher behavior for 
supervisory purposes. Horn (1914) proposed a method 
whereby either a circle or a square was placed beside the 
student's name. The circle indicated a verbal response 
of the student. The square represented a response other 
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than verbal, such as, writing on the blackboard. Horn's 
main objective was to determine how well the teacher 
achieved a distribution of responses among his students. 
Although this method succeeded in tabulating the number of 
responses emitted by each student, it did not provide a 
means for determining the quality of each response. 
Puckett (1928) developed a method patterned after 
that of Horn. He tabulated students' questions as well 
as their responses. His symbols also indicated the quality 
of the response which the student had given. This method 
differed from most checklists of the day in that the rater 
was engaged in recording the symbols immediately after the 
responses were made. Puckett contended that other check¬ 
lists, which were filled in after the class period was 
over, contained only impressions of what went on in the 
classroom. Puckett admitted, however, that his instrument 
became subjective at the point where the rater was forced 
to determine the quality of the response. 
Wrightstone (19 3^0 developed a number-letter code. 
These symbols were also recorded next to the sbudent s 
name. The main difference between this work and that of 
Puckett lies in the fact that Wrightstone considered 
teacher responses to individual students rather than 
student responses to teachers. Although his rating 
system was somewhat complicated, Wrightstone developed a 
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more sophisticated scoring method for analyzing results. 
Social Climate and Social Interaction 
The measurement of class climate began with the work 
of Dorothy Thomas (1929). She felt that existing rating 
forms and case studies did not take into account the 
tremendous complexity of any behavioral act. To obtain a 
more complete understanding of the classroom situation, 
one must record the interactions of pupils with pupils and 
pupils with teachers. As stated earlier, this approach 
was part of the sociometry movement identified with the 
work of Moreno (1956). Thomas' investigations included: 
(l) observing individual children and their actual move¬ 
ments around the room, (2) recording every physical con¬ 
tact made by a child and the kind of response that ensued, 
(3) tabulating a child's verbal behavior as well as every¬ 
thing said to him. This present study was interested 
only in the third point as it was restricted to investi¬ 
gating classroom questions. 
Workingon one phase of the Thomas study, Fisher 
(1932) analyzed transcripts of classroom dialogue. Fisher 
was interested in the type of language used by children 
related to grammatical form, types of sentences used, 
and percentage of the use of self-referents and other- 
referents. Fisher was able to conclude only that there 
was correlation among items which could be identified 
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with, egocentricity. 
Anderson (1945) took up the work of Thomas. He 
developed two main categories related to social interac¬ 
tion. They were: (1) dominant behavior, and (2) integ¬ 
rative behavior. These were first used to classify 
children's acts. Later, they were applied to teacher 
behavior. Subsequently, intensive work was done to sub¬ 
divide these categories into several parts. Anderson was 
successful in identifying teachers who exhibited both 
dominant and integrative behavior. Subsequent studies by 
Withall (1949) and Mitzel and Rabinowitz (1953) supported 
Anderson's findings. 
Withall found high correlation between his scale and 
Anderson's scale. Although Withall developed seven 
categories^, he considered the first three under the 
heading of "problem—centeredness" and the last three under 
"teacher-centeredness." Withall equated problem-centered- 
ness with integrative behavior and teacher-centeredness 
with dominant behavior. 
Mitzel and Rabinowtiz found that, in using Withall s 
%\ Directive or hortative, 6. Reproving and deprecr- 
ating, 7. Teacher self-supporting. 
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scale to determine classroom climate, agreement of raters 
could be achieved. They also projected a very important 
hypothesis for future investigations, namely, that the 
consistency of climate may be more important for learning 
than the type of teacher behavior. They suggested that 
consistency reduces student anxiety, which in turn, 
facilitates social and intellectual growth. 
Several years later, Medley and Mitzel (1958) devel¬ 
oped an instrument for observing classroom climate known 
as the Observation Schedule and Record (OScAR). Half of 
the OScAR is based directly on Withall's model. The 
Expressive Behavior Section, as this half is called, is 
made up of five of Withall's categories. Medley and 
Mitzel eliminated the category headings entitled "Accept- 
ant and Clarifying" and "Teacher Self-Supportive." 
Within the Expressive Behavior Section, space is also 
provided for the observer to interpret facial expressions 
and gestures. These are recorded simply as approving or 
hostile. 
Another sophisticated device developed for measuring 
classroom climate is Elanders' Interaction Analysis Matrix 
(i960). The Elanders model employs ten categories 
seven are related to teacher talk, two to student talk, 
and one to "other" situations. A 10 x 10 matrix is used 
to tabulate responses. (See Eigure 1.) 
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The matrix is analyzed to determine in what areas 
there appear to be large proportions of tally marks. 
Certain areas indicate a particular type of classroom 
climate. The figure below illustrates how Flanders 
interprets his matrix. For example, if a large number 
of tallies is found in the 1-3 x 1-3 area, the teacher 
is considered to exert indirect influence upon his 
students. 
According to Medley and Mitzel (1963) Flanders' 
scheme for analyzing results is simple and extremely 
ingenious. 
In this present study, the Flanders Interaction 
Analysis method was introduced to the student-teachers 
of the control group in a similar manner as the Taxonomy 
was introduced to the student-teachers of the experimen¬ 
tal group. It was planned, therefore, that the control 
group would be considered a placebo and that any 
Hawthorne Effect would have no greater influence upon 
the experimental group than up on the control group. 
Teacher Characteristics 
At the time that Thomas was observing Classroom 
Social Climate, Barr (1929) was beginning to analyze 
teacher characteristics. Barr's theory was that if people 
are appointed to teaching positions who seem to possess 
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the qualities that enhance the learning situation, then 
teacher effectiveness will he improved. For the next- 
thirty years, Barr and many of his students investigated 
different aspects of this problem. Barr (1961) conceded, 
however, that most of the work was descriptive in charac¬ 
ter and that the investigator could make no attempt to 
generalize. 
The Ryans studies stand today as the outstanding 
research in the area of teacher traits and characteristics. 
Funded by the Grant Foundation in 1948, the studies took 
over ten years to complete. One of the objectives of 
this ambitious project was to "identify and analyze 
patterns of classroom behavior, attitudes, viewpoints 
and intellectual and emotional qualities which may 
characterize teachers" (1960:9). The studies involved 
over one hundred separate research projects which analyzed 
classroom behavior, surveyed teacher characteristics, and 
studied special areas of teacher behavior. 
Through factor analysis, Ryans found that certain 
traits were associated with good teachers. They were: 
"warm, systematic, stimulating, imaginative, and surgent" 
(1960:388). Bowers and Soar (1961) came to much the same 
conclusions although their focus was on the effects of a 
course in human relations. Bowers and Soar found that 
teachers receiving such training were more accepting and 
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permissive in their association with pupils and more 
democratic in their idea of educational leadership. 
Peronto (1961) found various combinations of person¬ 
ality traits which he identified with good and poor 
teachers. No single ideal type of teacher could be iden¬ 
tified, however. Peronto concluded that knowledge of 
subject matter and understanding of pupils combined with 
professional knowledge are the only definite discriminat¬ 
ing agents thus far established to distinguish between 
good and poor teachers. 
Turning from teacher personality traits to teacher 
classroom behavior, some broad findings can be reported. 
Stevens (1912), Barr, Flanders, and Giammateo (1965) 
found that approximately sixty-five percent of the talk¬ 
ing in the classroom was done by the teacher. Jayne 
(1945) found it to be closer to forty-six percent. All 
concurred that good teachers do less talking than poor 
teachers. Flanders, Amidon and Flanders, and Schantz 
(1965) found that teachers who exert indirect influence 
(according to the Flanders model) were more successful in 
raising pupil achievement. 
Cognitive Interaction 
Within the last ten years, some educators have 
turned their attention to analyzing classroom cognitive 
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dialogue. Smith (1959) and Wright (1959) are generally 
credited as the pioneers in this area. Smith classified 
classroom verbal behavior either as an episode or a 
monologue. His study dealt mostly with the episode which 
is defined as a verbal interaction among teacher and 
pupils or pupils and pupils. According to Smith, there 
are three parts or phases to an episode: (l) the entry 
phase, (2) the continuing phase, and (5) the closing phase. 
Smith concentrated on the entry phase. He categorized 
the different opening statements according to the types 
of responses they were supposed to elicit. Although Smith 
identified thirteen categories of cognitive skills, one 
can perceive similarities between them and those found in 
Bloom's Taxonomy. Bor example, Smith labeled one category 
as "Comparing and Contrasting," while Bloom categorized 
his as "Analysis." Both men expect the student, in 
performing this mental operation, to break down the 
material into its parts. 
Wright investigated classroom dialogue from three 
dimensions: (1) ability to think, (2) appreciation of 
mathematics, and (5) curiosity and initiative. She also 
developed an instrument for measuring classroom verbal 
interaction. This instrument was designed specifically 
for use in mathematics classes, and Wright has stated 
that in order to obtain satisfactory results, the 
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observer must have a strong math background. Wright 
felt, however, that with some modifications the instrument 
could have broad application. 
Taba (1965), Taba and Elzey (1964), and Taba et al. 
(1964) reported on studies designed to develop the thought 
process in the classroom. Their basic assumption was that 
the thought process follows certain sequences. Their 
findings indicated that basic patterns of the cognitive 
process are identifiable and consist of three main tasks: 
•(1) concept formation, (2) interpretation of data, and 
(5) application of principles. They maintained that it 
is important for the teacher to know at what stage a 
student is in order for him to obtain mastery. They also 
felt that the material must be presented in the correct 
mode. (They refer here to Piaget's interpretation of the 
term "mode.” It is the manner in which a person obtains 
information). Piaget claims there are three broad stages 
or modes of human development, namely, pre-operational, 
concrete—operational, and hypothetical-deductive (Piaget, 
1964; Flavell, 1965). Thought process and mode were the 
variables with which Taba and her associates worked. 
Taba et al. also considered the level of questioning. 
They identified four levels: (1) focusing (P), (2) 
extending thoughton the same level (X), (5) lifting 
thought to a higher level (L), and (4) controlling (C). 
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Flow charts were drawn to illustrate cognitive behavior 
and how the level of thought was raised. An example is 
shown below: 
FIGURE 2 
AN EXAMPLE OF TABA’S FLOW CHART FOR RAISING 
COGNITIVE BEHAVIOR 
X 
F X C 
Klebaner developed a set of guidelines for asking 
good questions. The guidelines focused on the following 
headings: timing, justification, clarity, formulation, 
appropriateness, flexibility, answers, logic, sequence, 
and thought. Klebaner insisted that a depth approach to 
classroom questioning is necessary in order to achieve 
any good, clear line of thinking. She also submitted 
that pupils should come to realize that each question has 
a specific purpose for them and this purpose "must be 
perceived in order to answer properly" (1967, 77)* Tilis 
statement seems to suggest that if students are taught 
the different levels of intellectual thought (such as 
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outlined by Guilford or Bloom and discussed later in this 
chapter) , they will be better equipped to answer questions 
at the desired cognitive levels of teacher expectancy. 
Bellack et al. (1966) concluded that teacher-pupil 
interaction leads to certain cyclical patterns which they 
termed "teaching cycles." From the standpoint of content, 
they identified four types of teaching cycles, namely: 
(l) substantive with associated, (2) substantive-logical 
meanings, (3) instructional with associated, and (4) 
instructional-logical meanings. The substantive-logical 
meanings cycle is synonymous with cognitive behavior. 
Bellack and his associates found that between sixty-one 
and eighty-eight percent of classroom time was devoted to 
the’substantive-logical category. This category was 
subdivided into three parts: 
1. Empirical meanings - fact setting and explaining 
2. Analytic meanings - defining and interpreting 
3. Evaluative meanings - opining and justifying 
Bellack et al. found that the median time devoted to 
empirical meanings was six times that of analytic and 
evaluative meanings combined. This ratio is very similar 
to the results obtained by Gallagher (1963) and Davis and 
Tinsley (1967) whose studies are discussed later in this 
chapter. 
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Two Models fop Analyzing Cognitive Behavior 
T£l6 concluding section of this chapter will discuss 
two models which, are used to classify intellectual opera¬ 
tions. They are Guilford's Model (1959) and Bloom's 
Taxonomy of Educational Objectives: The Cognitive Domain 
(1956). 
Guilford's Model 
This model places all cognitive behavior into a 5 x 
4x6 matrix. The three classifications associated with 
the model are: operations, content, and products. The 
Gallagher-Aschner studies used only the operations classi¬ 
fication in conducting experiments related to classroom 
questioning. The headings classified under operations 
are defined below. 
(1) Cognition - which is the discovery, rediscovery, 
or recognition of information. 
(2) Memory - which is the retention of what is known. 
(5) Convergent Thinking - which is the generation of 
new information from known and remembered infor¬ 
mation. (This leads to one right answer or to a 
recognized best answer.) 
(4) Divergent Thinking - which is also generated 
from known or remembered information. ( This 
leads to a variety of answers, however.) 
(5) Evaluation - which is the reaching of decisions 
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as t;o goodness, suitability, etc. of what we know. 
Aschner (1961) stated, that teachers regularly provide 
four main types of questions: remembering, reasoning, 
evaluating, and creative thinking. She maintained that a 
teacher's strategy should be first to design and plan the 
kind of thinking task to be set, and second to fit the 
form and phrasing of the question to the task. 
In developing an instrument to measure the kinds of 
thinking that are prevalent in the classroom, Gallagher 
and Aschner (1963) employed the last four categories of 
Guilford's model. They found that when the percentage of 
divergent thinking questions from the teachers was high, 
the divergent thinking production from children was also 
high. The converse was also true. 
Gallagher (1965) later reported that the majority of 
teacher questions and pupil responses fell into the memory 
area. He stated that the more a class was taught by the 
lecture method, the higher percentage of memory type 
questions and responses occurred. Convergent thinking 
was the second most frequent category used. The percent¬ 
age of responses in the evaluative and divergent thinking 
categories was found to be extremely low unless the 
teacher made a deliberate effort to stimulate responses 
in these areas. 
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Bloom’s Taxonomy of Educational Objectives 
The Taxonomy was originally designed to aid curricu¬ 
lum makers in specifying educational objectives. It was 
also considered helpful to teachers in making lesson 
plans and achieving goals of a teaching unit. Recently, 
it has been used to analyze examinations (Pfeiffer and 
Davis, 1965), evaluate textbooks (Davis and Hunkins, 
1965)5 construct oral and written questions (Sanders, 
1966, and Hunkins, 1967), and analyze classroom questions 
(Davis and Tinsley, 1967, and Clegg et al. 1967a, 1967b). 
Basically, the Taxonomy is made up of six categories 
of cognitive abilities: 
(1) Knowledge - which involves the recall and 
remembering of information. 
(2) Comprehension - which involves an understanding 
of that information rather than simple memory. 
(3) Application - which involves putting the 
information to work. 
(4) Analysis - which is a breakdown of the infor¬ 
mation into its integral parts and their 
logical organization. 
(5) Synthesis - which is the joining together of 
thoughts to form new ideas. 
(6) Evaluation - which is the making of a judgment 
about the value of something. 
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Pfeiffer and Davis (1965) reported a study in which 
Bloom's Taxonomy was used to determine the kind of objec¬ 
tives thought by teachers to be important. The investi¬ 
gators analyzed teacher-made tests. Results showed that 
test questions were mostly written at the first level 
(knowledge) of Bloom's Taxonomy. Social studies questions 
were written at an extremely low level. One interesting 
fact pointed out by the authors was that in civics classes 
all questions were at level one (knowledge) of the 
Taxonomy. 
Davis and Hunkins (1966) reviewed the types of 
questions found in three different textbooks and decided 
that eighty-seven percent of the questions were the knowl¬ 
edge type. Hunkins (1967) followed up this study with one 
dealing with the construction of social studies textbook 
questions. He actually designed two sets of text-type 
materials. One contained forty-seven percent analysis 
and evaluation questions. The other had eighty-seven 
percent knowledge questions. Test results showed a 
significant advantage in social studies achievement favor¬ 
ing those students who were required to work at the 
analysis and evaluation levels. 
Clegg et al. (1967&? 1967b) employed Bloom s Taxonomy 
in analyzing dialogue of elementary school children. 
Their study was patterned after the Davis—Tinsley study 
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(1967) which is discussed later. Clegg et al. actually 
trained student-teachers in the use of the Taxonomy as a 
means of raising the level of cognitive interaction. The 
cognitive level achieved by student-teachers in this 
study was significantly higher than those results reported 
by Davis and Tinsley. Clegg et al. also found that 
regular classroom teachers could be taught ‘to identify 
the level of cognitive behavior that was currently being 
achieved in any classroom situation. 
Working in the Manitowoc, Wisconsin School System, 
Sanders (1966) developed a technique for raising the level 
of oral classroom questioning. Sanders employed a modifi¬ 
cation of Bloom's Taxonomy which has seven categories: 
memory, translation, interpretation, application, analysis, 
synthesis, and evaluation (see Appendix A, p. 102). 
Sanders substituted "memory" for Bloom's heading "knowl¬ 
edge" as he felt it better identified the intellectual 
process involved. Sanders also divided Bloom's "compre¬ 
hension" category into two of its subheadings, namely, 
"translation" and "interpretation." He felt that trans¬ 
lation and interpretation offer two distinct kinds of 
thinking. In fact, Sanders attributed some operations 
to interpretation which Bloom placed under the analysis 
or the evaluation category. According to Sanders, the 
analysis process necessarily requires the individual 
"bo employ the formal rules of logic. Most: classroom 
activity does not involve such rigorous analysis. Instead, 
when the student is asked to compare two things, (and 
thus look at its parts) he does so only at a common-sense 
observational level. Sanders submitted that such behavior 
should be classified under the heading of interpretation 
rather than analysis. 
To some degree, Sanders also differed with Bloom on 
the characteristics which make up the evaluation level. 
Bloom stated that the criteria upon which a judgment is 
based can be determined by the student or provided for 
him. Sanders held that the student must develop his own 
criteria for evaluation. According to Sanders, when the 
criteria are given to the student, only the interpretation 
level is reached. 
Davis and Tinsley (1967) employed the Bloom-Sanders 
model to evaluate cognitive classroom interaction. They 
developed an instrument called a Teacher-Pupil Question 
Inventory (TPQI). It had nine categories to classify the 
types of questions that are asked by both teachers and 
pupils. The Bloom-Sanders Taxonomy made up the first 
seven categories. The remaining two categories, called 
"affectivity" and "procedure," covered non-cognitive 
situations. 
The TPQI was used at the secondary level. An 
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observer was required to make a classroom visit of thirty 
minutes. At alternating five-minute intervals, he re¬ 
corded the level of questions asked by the teacher or 
the student. Results of this experiment indicated that 
eighty-seven percent of teacher questions and ninety-six 
percent of student questions did not go above the third 
level (interpretation) of the Bloom-Sanders Taxonomy. 
The data also showed that memory was the major cognitive 
objective apparent in teachers' and pupils' verbal 
questions. 
Conclusions 
The Davis-Tinsley findings correspond with those of 
Bellack et al. , Gallagher, and Clegg et al. , reported 
earlier in this chapter. Together, they seem to point up 
the gap which exists between what educators claim should 
be the educational objectives and what are actually being 
achieved. The limited number of studies related to 
classroom cognitive questioning make it apparent that 
more investigations are needed in this area. Investiga¬ 
tions should take the following forms: 
(1) Replicate the present studies for verification 
purposes. 
(2) Determine the optimal percentage of each 
category of questions in the teaching of differ¬ 
ent skills as well as the teaching of different 
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subjects. 
(3) Determine if the Taxonomy is more useful at one 
level of education than it is at another. 
(4) Determine if knowledge of the Taxonomy through 
pre-service and in-service training courses can 
effectively raise cognitive classroom behavior. 
This present study concerned itself with items one 
and four, but was restricted to only that part of the 
classroom situation which may be classified as classroom 
questioning. 
CHAPTER III 
METHODS AND MATERIALS 
As stated earlier, this study was designed to test 
the following hypotheses: 
(1) There is no difference in the level of cogni¬ 
tive classroom behavior achieved by a group of 
student-teachers who have had instruction in the 
use of the Bloom-Sanders Taxonomy, and a group 
of student-teachers who have had no instruction 
in the use of the Taxonomy. 
(2) There is no difference among investigators 
(R^-Rj) in their rating of student-teachers, 
using the TPQI as a measuring device. 
(3) There is no difference among co-operating 
teachers (R^-R^) in their rating of student 
teachers, using the TPQI as a measuring device. 
(4) There is no difference in the level of cognitive 
classroom behavior achieved by student-teachers 
who have been instructed in the use of the 
Taxonomy. 
(5) There is no increase over time in the level of 
cognitive classroom behavior of student-teachers 
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who have been instructed in the use of the 
Taxonomy. 
(8) There is no difference between the rating scores 
of the investigators (R^-R^) and the rating 
scores of the co-operating teachers (R^-R^). 
(7) There is no increase in rating agreement of 
co-operating teachers over time. 
(8) There is no difference in the percentage of 
memory questions asked by a group of student- 
teachers who have had training in the use of the 
Taxonomy (experimental group) and a group of 
student-teachers who have had no training in the 
use of the Taxonomy (control group). 
(9) There is no difference in the percentage of 
memory questions asked by a group of student- 
teachers who have had training in the use of the 
Taxonomy (experimental group) and a group of 
student-teachers previously reported in the 
literature who have had no training in the use 
of the Taxonomy (Davis and Tinsley, 1967). 
Subjects 
Two sample groups were used in this study. Twelve 
student-teachers (S) enrolled at the University of 
Massachusetts made up Group I. Six experienced teachers. 
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working in public school classrooms, who had student- 
teachers bo suporviso, mad© up Group II. These experi— 
enced teachers will be referred to hereafter as co-operat¬ 
ing teachers. 
None of the student-teachers had been introduced to 
the Bloom-Sanders Taxonomy (independent variable) during 
her formal training at the University. It was assumed, 
therefore, that the student-teachers had no knowledge of 
the Taxonomy. This assumption was substantiated about a 
week prior to the time that the student-teachers began 
their field work. On an examination, there was placed 
a question concerning the influence which Bloom's 
Taxonomy might have on the educational process. Over 
ninety percent of the students failed to respond to the 
question while the rest answered it in a manner which 
indicated their complete lack of knowledge of the subject. 
Furthermore, since no systematic biases were evident in 
the selection and placement of student-teachers, random¬ 
ness was assumed. 
Whether the co-operating teachers had prior knowl¬ 
edge of the Taxonomy is irrelevant due to the nature of 
the study and the research design that was employed. The 
question to he answered here was whether experienced 
teachers, using the TPQI, could agree on the level of 
cognitive behavior that was transpiring in the classroom. 
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This did not assume that experienced teachers had no 
previous knowledge of the Taxonomy. The co-operating 
teachers were also considered random samples from among 
the population of cooperating teachers used by the 
• They became involved in this study by virtue 
of having a student—teacher (who was a subject) in their 
classroom. 
Investigators 
In an effort to diminish confounding conditions 
associated with experimenter bias, three raters (R,-R,) 
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were used to rate the taped lessons of the student- 
teachers in both the experimental and control groups. 
Together, these raters are referred to as the investiga¬ 
tors. The investigators were doctoral candidates who 
held administrative positions in public school systems. 
Investigator number one (R-^) instructed the student- 
teachers in the knowledge and procedures with which this 
study was concerned. He was charged with the responsi¬ 
bility of obtaining tapes of student-teachers' classroom 
lessons in social studies, having the co-operating 
teachers listen to and rate a random sequence from each 
tape, and arranging for the team of investigators to 
evaluate the same sequences later. 
The investigators had previous experience in the 
use of the measuring instrument. Rater one was associated 
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with a pilot project (Clegg et al., 1967b) in which a 
similar instrument (TPQJ) was used. Raters two and three 
were fellows, along with rater one, in the same research 
program at the University under which the pilot study was 
sponsored. Consequently, they were quite familiar with 
the Taxonomy and this method of investigation. Further 
training was given to them, however, before the study 
got under way. Practice in using the instrument was 
provided by employing classroom dialogue tapes obtained 
from the pilot study. 
Setting 
Two middle-class communities in western Massachusetts 
provided the necessary schools for this experiment. Six 
student-teachers were assigned to elementary schools in 
each community. One set of student-teachers was consid¬ 
ered the experimental group, while the other set was the 
control group. In each community, there were student- 
teachers in two first grades, two second grades, and two 
third grades. The six co-operating teachers were faculty 
members from the school which had the experimental group 
of student-teachers. The co-operating teachers from 
the control group school were not involved in the 
experiment. 
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Experimental Procedures 
Rr.ring the first week of the student—teaching period, 
the investigator (R^) accompanied the supervisors of the 
student-teachers, assigned by the University, to the 
schools involved in the study. The supervisors intro¬ 
duced the investigator to the student-teachers and the 
co-operating teachers. The supervisors were helpful in 
creating a positive attitude toward this study hy indi¬ 
cating their approval and interest in it. After the 
first week, the investigator worked independently of the 
supervisors and visited the schools each week on a day 
different from that of the supervisor. 
Student Teachers 
During the investigator's first visit, the student- 
teachers met with him for about an hour. On this 
occasion, the experimental group was given a summary 
sheet containing definitions of the terms found in the 
Taxonomy (see Appendix A, p. 102). The control group was 
given a summary sheet containing the ten categories which 
make up the Elanders-Amidon Model (see Appendix B, p. 104). 
By introducing the Elanders-Amidon model to the student- 
teachers of the control group, it was felt that they 
would consider themselves to he an experimental group. 
(In reality, they became a placebo). Since both groups 
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felt they were experimental groups, it was assumed that 
the presence of any Hawthorne Effect would have no greater 
influence upon the achievement of the experimental group 
over the control group. When these groups were compared 
later, it was further assumed that the influence of the 
Hawthorne Effect upon the experimental group was cancelled 
out by the Hawthorne Effect found in the placebo. Thus, 
while the magnitude of this effect was not assessed, its 
possible influence upon subjects within the study was 
treated. 
Using, as a reference, the appropriate summary sheets, 
the investigator (R^) explained to the student-teachers 
how the material was part of a study related to classroom 
analysis. Depending on the group, the investigator went 
on to explain either cognitive analysis or interaction 
analysis. He then requested each student-teacher to 
tape-record one social studies lesson each week. These 
taped lessons were reviewed weekly by the investigator, 
sometimes with the student—teachers (see Appendix C, p.106 
for details of the weekly procedures used with both 
groups). 
Also at the first meeting, a weekly schedule was 
presented to all twelve student-teachers. On some weeks, 
the investigator (E1) met with the student-teachers as a 
group while at other times he met with them separately. 
The schedule for the experimental group varied slightly 
from that of the control group since the independent 
variable (the Taxonomy) was used with one group and not 
with the other. 
Group meetings for the experimental group centered 
around: (a) the problems that the student-teachers had 
in applying the Taxonomy, and (b) techniques which 
teachers might employ to raise and maintain the level of 
cognitive classroom behavior. Similar group meetings 
were held for the control group to discuss problems and 
techniques related to the Dlanders-Amidon model. Meet¬ 
ings with individual student-teachers focused upon 
listening to the tapes which each had made. These 
sessions began with the student-teacher explaining the 
type of lesson she planned and the strategy she employed 
to obtain maximum effectiveness. She and the investi¬ 
gator (R.,) then analyzed the presentation from the 
standpoint of what was done well and how the lesson might 
possibly have been improved. 
Co-operating Teachers 
During the first week, the investigator (R^ also 
met with the group of co-operating teachers. At this 
meeting, the teachers were given a weekly schedule and 
the same Taxonomy definitions that were given to the 
Most of 
student-teachers of the experimental group. 
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the time was spent in discussing the Taxonomy. The 
co-operating teachers were informed that, during the 
third, fifth, and seventh weeks, they would he asked to 
rate the six student-teachers, using the TPQI. (In the 
design, the co-operating teachers are identified as 
The material for the ratings of the student- 
teachers was obtained by playing to the co-operating 
teachers a randomly selected portion of each taped lesson 
for that week. A total of ten teacher questions and ten 
student responses in sequential order was used from each 
taped lesson. The same sequence was later rated by the 
three investigators (R-^-R^). Tape recordings of lessons 
taught by the control group were rated at the same time 
intervals but by the investigators (R^-R^) only. 
The investigator (R-^) , on two occasions, met sepa¬ 
rately with each co-operating teacher. Depending upon 
what the teacher felt would be most valuable to her, the 
meetings proceeded in one of three ways: (l) the 
Taxonomy, in general, was discussed, (2) the student- 
teacher's application of the Taxonomy was discussed, or 
(5) part of the student-teacher's taped lesson was lis¬ 
tened to and analyzed, either with or without the TPQI 
(see Appendix C, p. 106).. 
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Unit of Measurement 
The criterion measure was the score on the Teacher- 
Pupil Question Inventory (TPQL) similar to the one employed 
by Clegg et al. (1967b). The TPQE is a single sheet which 
provides space for the rater to record the level of the 
teacher question and the level of the pupil response. 
(See Appendix D, p. 109). 
Twenty scores (ten teacher questions and ten pupil 
responses) were recorded from each lesson. The sum of 
these scores was used as a composite achievement score of 
one student-teacher as determined by one rater. 
Rules for Scoring the TPQX 
In order that a uniform approach to classroom situ¬ 
ations would be followed by all raters, the investigators 
(R^-R^,) and co-operating teachers (R^-R^) were asked to 
observe the following rules: 
(1) Following Sanders' model the Analysis category 
of the Taxonomy was recorded only when the 
intellectual operation required the use of the 
formal rules of logic. Questions and responses 
which implied a "common sense" analysis were 
recorded at the Interpretation level. 
(2) Whenever the same question was asked of differ¬ 
ent pupils, it was recorded only once. This, 
in turn, meant that only one response for that 
4-7 
question was recorded.. The recorded response 
was that which reached the highest cognitive 
level. 
(3) "Yes" and "No" answers, if accepted by the 
teacher without pupil clarification, were record¬ 
ed at the memory level. 
Analysis of Data 
The data required to test the hypotheses were 
obtained through use of the TPQI. Point values were 
assigned to the different cognitive levels associated with 
the TPQI. These values were: 
Memory. 1 point 
Translation . 2 points 
Interpretation .... 3 points 
Application . 4- points 
Analysis . 5 points 
Synthesis . 6 points 
Evaluation . 7 points 
As was mentioned earlier, each observer rated 
teacher questions and student responses and recorded 
twenty separate point scores for each student-teacher. 
The total of these twenty scores was used as the achieve¬ 
ment score attributed to the student-teacher by one rater 
To test Hypotheses One and Two a four factor design 
with repeated measures was used. This included the 
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treatment variable (T) of whether the group did (T-^ or 
did not (T^) have training in the use of the Taxonomy, 
the student-teacher variable (S) , the rater variable (R) , 
and the Trial variable (C). There were two treatments 
with six subjects assigned to each treatment. Each 
subject was rated three times by the same three raters. 
Analysis of variance was the statistical method employed. 
All factors, except subjects, were considered fixed. 
Experimental Conditions associated with Hypotheses 
One and Two were: 
Number of treatments (2) T-j- ... T2 
Number of subjects (12) s1 ... s6 (Experi¬ 
mental) 
Si •“ S6 (Control) 
Number of raters (3) Np ... Rj (Investi¬ 
gators) 
Number of trials (3) Cp ... c^ (Third, 
fifth, 
and 
seventh 
weeks) 
The design associated with Hypotheses One and Two 
is shown in Figure 3, This same design was used in 
testing Hypotheses Eight and Nine. 
FIGURE 3 
DESIGN ASSOCIATED WITH HYPOTHESES ONE AND TWO 
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For Hypotheses Three, Four, Five, Six, and Seven a 
three factor design with repeated measures was used to 
test results. The design included the six student-teachers 
of the experimental group (S) , the three investigators and 
six co-operating teachers (R), and the three trial periods 
(C). Each subject was rated three times by each rater. 
Analysis of variance was the statistical method employed 
to test Hypotheses Three, Four, and Five. Another 
analysis of variance followed by orthogonal contrasts was 
employed to test Hypothesis Six. An F-test on variances 
was used to test Hypothesis Seven. Subjects and raters 
were considered as random factors, and trials as a fixed 
factor. 
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The experimental conditions associated with these 
hypotheses were: 
Number of subjects (6) S1 ... S& (Student- 
teachers) 
Number of raters (9) E1 ... E (3 Invest!- 
gators 
6 Co-oper¬ 
ating 
teachers 
Number of trials (3) Cn ... C, 
1 5 
The Design associated with Hypotheses Three through 
Seven is given in Figure 4. 
FIGURE 4 
DESIGN ASSOCIATED WITH HYPOTHESES THREE THROUGH SEVEN 
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For Hypotheses Eight and Nine, the frequencies and 
percentages of questions asked at the different cognitive 
levels, were recorded in a table. The percentage of 
memory and ahove-memory questions asked by the experi¬ 
mental group was compared with the percentages found in 
(1) the control group, and (2) the Davis-Tinsley (1967) 
study. Chi-square statistical tests were used. 
The frequency and percentage table is shown below: 
FIGURE 5 
FREQUENCY AND PERCENT OF QUESTIONS ASKED 
AT THE DIFFERENT COGNITIVE LEVELS 
Cognitive 
Levels 
si 
f % 
S2 
f % 
S3 
f % 
S4 
f % 
s5 
f % 
S6 
f % 
Total 
f % 
1 Memory 
2 Translation 
3 Interpretation 
4 Application 
5 Analysis 
6 Synthesis 
7 Evaluation 
Experimental Conditions associated with Hypothesis 
Eight were: 
Control Group Percentages - Pp 
Experimental Group - Pp 
Percentages 
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Experimental Conditions associated with Hypothesis 
Nine were: 
Davis-Tinsley - P-. 
Percentages 
Experimental Group - Pp 
Percentages 
The chi-square table used to test both Hypothesis 
Eight and Hypothesis Nine was: 
Memory 
Above- 
Memory 
CHAPTER IV 
PRESENTATION ANN ANALYSIS OF DATA 
The analyses of data were performed in five steps. 
The first step consisted of an analysis of variance test 
which compared: (l) student-teacher mean scores of the 
experimental group with those of the control group (treat¬ 
ments); and (2) investigators' (R-^R^) mean scores. The 
second step consisted of an analysis of variance test to 
determine: (1) differences among co-operating teachers 
(R^-Rg) as raters; (2) differences in cognitive classroom 
level of behavior achieved by student-teachers; and (3) 
effects of trials upon achievement. The third step was 
an analysis of variance on the nine raters (the three 
investigators and the six co-operating teachers). This 
was followed by an a priori contrast of investigators 
with co-operating teachers. The fourth step was the 
comparison of co-operating teachers' rating variances for 
each of the three trial periods. The fifth step was the 
compilation of frequency and percentage charts depicting 
the cognitive levels of student-teacher questions. The 
percentages were then used in a non-parametric test 
(chi-square) to determine if the experimental group 
asked more above-memory questions ■ than either the control 
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group or the Davis-Tinsley (1967) group. 
All data collected for this study are found in 
Appendices E and E on pages 112 and 113 respectively,. 
Appendix E contains the composite scores necessary to 
test the first seven hypotheses. Appendix F, p. 113 
contains the individual TPQI scores (questions and 
answers) of each student-teacher as determined "by each 
rater. The frequency and percentage charts were made 
from the data appearing in Appendix F. The percentages 
associated with these charts were used to test Hypotheses 
Eight and Nine. 
Step One 
• The hypotheses tested in this step were: 
Hypothesis One: There is no difference in the 
level of cognitive classroom behavior achieved 
"by a group of student—teachers who have had 
instruction in the use of the Bloom-Sanders 
Taxonomy, and a group of student-teachers who 
have had no instruction in the use of the 
Taxonomy. 
Hypothesis Two: There is no difference among 
investigators (R-^-R^) in their rating of 
student-teachers, using the TPQI as a measuring 
device. 
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The data used to test the hypotheses are shown in 
1» This table is made up of the investigators' 
ratings of both the experimental and control 
groups, as shown in Appendix E. Co-operating teachers' 
rating scores are not included because they were 
not involved as supervisors of the control group. Table 2 
contains results of this test. 
Test results showed a significant difference (p<.01) 
between treatments. Therefore, Hypothesis One was 
rejected. It was concluded that teachers who have had 
instruction in the use of the Bloom-Sanders Taxonomy 
achieved a higher level of cognitive classroom behavior 
than student-teachers who have had no instruction in the 
Taxonomy. 
The results also showed no difference among inves¬ 
tigators. Therefore, Hypothesis Two was accepted. It 
was concluded that investigators, using the TPQI as a 
measuring device, agree in their rating of student- 
teachers. 
Although only two hypotheses were stated here, the 
design permitted several other tests for multiple interac¬ 
tion to be made (as shown in Table 2). No differences 
were detected. 
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TABLE 2 
SUMMARY OF ANALYSIS OF VARIANCE TEST 
OF MEAN SCORES FOR TREATMENT 
Sources Degrees Sums Obsevered Critical 
of of of Mean F F Values 
Variation Freedom Squares Squares V alue s (.01) 
Between 
Treatments 1 2223.15 2223.15 16.38* 10.0 
(Fixed) 
Subjects 10 1357.07 135.71 
within 
Treatments 
Within 
.50 5.85 Investigators 2 13.50 6.75 
(Fixed) 
Investigators 2 50.46 25.23 1.85 5.85 
X 
Treatments 
13.82 Investigators 20 272.48 
x Subjects 
within 
Treatments 
1.28 5.85 Trials 2 147.17 75.58 
(Fixed) 
Treatments 2 158.57 79.29 1.38 5.85 
x Trials 
Trials x 20 1149.37 57.47 
Subjects 
within 
Treatments 
Investigators 4 50.58 12.87 1.60 3.83 
x Trials 
Treatments x 4 104.82 26.20 3.31 3.83 
Investigators 
x Trials 
Treatments x 40 
Investigators 
x Subjects 
within 
Treatments 
Totals 107 
'Significant 
316.41 7.91 
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Step Two 
Three hypotheses were tested in this step. They 
were: 
Hypothesis Three: There is no difference among 
co-operating teachers (R^-R^) in their rating 
of student-teachers, using the TPQI as a measur¬ 
ing device. 
Hypothesis Four: There is no difference in the 
level of cognitive classroom behavior achieved 
by student-teachers who have been instructed in 
the use of the Taxonomy. 
Hypothesis Rive: There is no increase over time 
in the level of cognitive classroom behavior of 
student-teachers who have been instructed in the 
use of the Taxonomy. 
Table 3 contains the data which were used to test the 
above hypotheses. The table consists of the co-operating 
teachers' (R^-R^) rating scores of the individual student- 
teacher. In Appendix E, p.112, these scores appear under 
R^ through R^ of the experimental group. Investigators' 
scores are not included. 
Test results related to the above hypotheses are 
shown in Table A. This table shows a significant dif¬ 
ference (p. 4. .01) among co-operating teachers and among 
student-teachers. Therefore, Hypotheses Three and Hour 
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TABLE 3 
CO-OPERATING TEACHERS' (R4-R9) COMPOSITE 
SCORES FOR EXPERIMENTAL GROUP (T ) 
OVER THREE TIME PERIODS (C-j-Cj)1 
sl S2 S3 S4 S5 S6 
cl C2 °3 ci C2 C3 ci °2 C5 °1 C2 C5 °1 c2 
1 
C1 C2 5 
R4 53 40 41 37 35 36 45 48 50 26 39 41 43 47 41 32 52 34 
E5 39 40 37 38 30 33 43 34 52 26 40 42 49 41 41 33 60 40 
E6 52 53 38 36 30 36 53 60 53 29 41 40 46 46 41 44 50 42 
R7 52 55 35 42 37 40 63 50 56 29 46 43 39 64 57 47 62 44 
CO
 
pci
 A? 43 38 38 35 48 45 47 55 32 48 46 43 48 51 29 61 41 
E9 52 54 33 45 33 41 
* 
45 57 
,27 
41 41 46 52 60 41 
.L 
54 47 
were rejected. 
No difference could be detected among trials, and so 
Hypothesis Five was accepted. It was concluded, therefore, 
that (1) co-operating teachers, using the TPQI as a measur¬ 
ing device, differ in their rating of student-teachers; (2) 
there is a difference in the level of cognitive classroom 
behavior achieved by student-teachers who have been 
instructed in the use of the Taxonomy; and (3) there is no 
increase over time in the level of cognitive classroom 
behavior of student-teachers who have been instructed m 
the use of the Taxonomy:. 
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TABLE 4 
SUMMARY 0E ANALYSIS OF VARIANCE TEST OF MEAN 
SCORES FOR CO-OPERATING TEACHERS, 
STUDENT-TEACHERS, AND TRIALS 
Sources Degrees Sums Obsevered Critical 
of of of Mean F F Values 
Variance Freedom Squares Squares V alue s (.01) 
Between 
Co-operating 5 741.71 148.34 9.61* 3.86 
teachers 
(Random) 
Student- 5 2869.95 573.98 37.19* 3.86 
teachers 
(Random) 
15.43 Co-operating 25 385-79 
teachers x 
Student- 
teachers 
Within 
5.08 Trials 2 485.85 242.92 1.13 
(Fixed) 
Co-operating 10 96.37 9.64 .37 2.71 
teachers x 
Trials 
8.89* 2.71 Student- 10 2308.82 230.88 
teachers x 
Trials 
25-96 Co-operating 50 1298.30 
teachers x 
Student- 
teachers X 
Trials 
Total 107 8186.77 
. 
♦Significant (p. <-01) 
After finding a difference among co-operating teachers 
as raters, it was desired to learn if this difference 
existed among many of the co-operating teachers or was 
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restricted to one or two. The Scheffe comparison test 
was subsequently employed. Results showed that only one 
co-operating teacher differed significantly from the 
others. Consequently, it can be stated that five of six 
co-operating teachers agreed in their rating of student- 
teachers. 
A comparison test on the six student-teachers 
indicated that three had similar mean scores. Among the 
other three, one was significantly higher and two signif¬ 
icantly lower. 
The ANOVA table also shows a significant interaction 
of student-teachers x time, but no significant interac¬ 
tion of co-operating teachers x time. Co-operating 
teachers x student-teachers interaction could not be 
determined as there was no error term available to make 
the test. 
The student-teachers x time interaction and the 
co-operating teachers x time interaction have been 
graphed below. Observation of the two graphs makes it 
clear why one interaction was significant while the 
other was not. 
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FIGURE 6 
STUDENT-TEACHERS x TRIAL INTERACTION 
(SIGNIFICANT) 
FIGURE 7 
CO-OPERATING TEACHERS x TRIAL INTERACTION 
(NOT SIGNIFICANT) 
65 
Step Three 
The hypothesis tested in this step was: 
Hypothesis Six: There is no difference between 
the rating scores of the investigators (R^-R ) 
and the rating scores of the co-operating 
teachers (R^-R^). 
The data for this step are found in Table 5. The 
table contains all of the scores for the experimental 
group as shown in Appendix E, p. 112. 
TABLE 5 
RATERS' (R-j-Rq) COMPOSITE SCORES EOR 
EXPERIMENTAL GROUP (T-,) OVER 
THREE TIME PERIODS (Cp-Cj) 
°2 4 4 
C1 C2 C3 C1 °2 C3 ci 
C2 
C3 ci C2 C3 ci C2 C3 C2 c, j 
E1 49 42 42 38 40 50 44 43 52 26 42 44 45 48 54 38 48 45 
r2 
49 42 43 40 32 52 50 39 50 24 40 35 50 42 45 41 40 46 
E3 38 44 42 34 36 48 42 47 47 24 37 37 49 51 48 45 46 44 
r4 53 40 41 37 35 36 45 48 50 26 39 41 43 47 41 32 52 34 
E5 39 40 37 38 30 33 43 54 52 26 40 42 49 41 41 33 60 40 
E6 52 53 38 36 30 36 53 60 53 29 41 40 46 46 41 44 50 42 
R? 52 55 35 42 37 40 63 50 56 29 46 43 39 64 57 47 62 44 
E8 47 43 38 38 35 48 45 47 55 32 48 46 43 48 51 29 61 41 
E9 52 54 33 45 33 41 54 45 _2Z. _£Z. 41 41 46 52 60 41 54- J5 
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The statistical design made it possible to test 
differences among raters (R^-R^). The design also per¬ 
mitted a re-test of Hypotheses Four and Five which were 
related to student-teacher effects and trial effects. 
Table 6 contains the results. 
TABLE 6 
SUMMARY OF ANALYSIS OF VARIANCE TEST 
OF MEAN SCORES FOR RATERS (R-j-R^) 
Sources Degrees Sum Obsevered Critical 
of of of Mean F F Values 
Variation Freedom Squares Squares Values (.01) 
Between 
Raters 8 1272.00 159.00 18.70* 2.99 
(Random) 
Student- 5 3567-77 713.55 83.90* 3.51 
teachers 
(Random) 
Raters x 40 340.90 8.50 
Student- 
teachers 
Within 
0.98 4.93 Trials 2 495.44- 247.72 
(Fixed) 
2.93 
0
 
1
—1
 
•
 2.31 Raters x 16 46.89 
Trials 
Student- 10 2521.90 252.19 8.28* 2.59 
teachers 
Trials 
X 
29.35 Raters x 80 234-7.10 
Student- 
teachers 
Trials 
X 
Total 161 10592.00 
♦Significant (p^.Ol)-- 
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The findings showed a significant difference ( pcOl) 
among raters There was also a significant dif¬ 
ference (p<.01) among student-teachers and no significant 
difference among trials. (These last two findings cor¬ 
respond with what has been reported earlier in Step Two). 
Since Hypothesis Six implies a test between groups 
(R-^-R^ vs R^-Rg) and since a significant difference was 
found among individual raters, there was, at this point, 
insufficient information to draw a conclusion. There¬ 
fore, an a priori comparison was performed next. The 
results showed a significant difference between groups. 
Consequently, Hypothesis Six was rejected. It was con¬ 
cluded that there is a difference between the rating 
scores of investigators and co-operating teachers. 
Subsequently, a second contrast (Scheff£) was performed 
using five of the co-operating teachers. The one teacher 
who earlier had been found to be different was not 
included in this contrast. The new results indicated 
no difference between the three investigators and the 
five co-operating teachers. 
Step Hour 
The hypothesis tested in this step was: 
Hypothesis Seven: There is no increase in 
rating agreement of co-operating teachers over 
time. 
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To test this hypothesis, co-operating teacher rater 
(R^-Rg) variances for the three trail periods were 
compared. The data necessary to obtain rater variances 
are contained in Table 3. 
Test results for this hypothesis are given in 
Table 7. 
TABLE 7 
CO-OPERATING TEACHERS VARIANCES 
EOR THE THREE TRIAL PERIODS 
• 
E Test Obsevered E Critical E(.05) 
2 si 
1.13 5.05 Trial 1 S- = 9.64 
1 
3 
2 s| 
Trial 2 S- = 9.69 1.13 5.05 
2 s2 
S3 
2 
Trial 3 S- = 8.56 
3 
The findings indicate no significant difference 
among variances. Therefore, Hypothesis Seven was accepted, 
It was concluded that there is no increase in rating 
agreement of co-operating teachers over time. 
67 
Step Five 
The hypotheses tested in this step were: 
Hypothesis Eight: There is no difference in 
the percentage of memory questions asked by a 
group of student-teachers who have had train¬ 
ing in the use of the Taxonomy (experimental 
group) and a group of student-teachers who 
have had no training in the use of the Taxonomy 
(control group). 
Hypothesis Nine: There is no difference in 
the percentage of memory questions asked by a 
group of student-teachers who have had training 
in the use of the Taxonomy (experimental group) 
and a group of student-teachers, previously 
reported in the literature, who had no training 
in the use of the Taxonomy (Davis and Tinsley, 
1967). 
First, frequencies and percentages of the cognitive 
levels of student-teacher questions, were compiled from 
the data contained in Appendix F, p.. 113- These are 
shown in Table Since only the investigators (H^-R^) 
had evaluated both the experimental and control groups 
of student-teachers, the investigators' ratings were 
used. Frequencies and percentages were obtained by tabu¬ 
lating the number of questions asked by the student- 
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TABLE 8 
FREQUENCY AND PERCENTAGE OF STUDENT-TEACHERS 
QUESTIONS ARRANGED BY COGNITIVE LEVELS 
Control Group (Rp-R^) 
Cognitive 
Levels 
S 
f 
1 
% 
—s 
f 
2 
% 
—S 
f 
3 
% 
““5 
f 
4 
% f 
5 
% 
S6 
f % 
Total 
£ % 
1 Memory 28 31 33 37 26 29 43 48 16 18 24 27 
o
 
o
-
 
i—1
 32 
2 Translation 46 51 46 51 42 47 32 36 58 64 58 64 282 52 
3 Interpretation 13 14 11 12 20 22 15 17 16 18 8 9 83 15 
4 Application 3 3 0 0 2 2 0 0 0 0 0 0 5 1 
5 Analysis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 Synthesis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 Evaluation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Experimental Group (Rp-Rj) 
Cognitive 
Levels 
S 
£ 
1 
% f 
C\J
 
S 
f 
3 
% 
“H3 
f 
4 
% 
—S 
f 
5 
% 
S 
f 
6 
% 
Total 
f % 
1 Memory 9 10 22 24 15 17 36 40 6 7 2 2 90 17 
2 Translation 43 48 4-5 50 29 32 37 41 25 28 55 61 
-4
 
ro,
 
O
J
 43 
5 Interpretation 36 40 23 26 42 47 14 16 57 63 32 36 
4
 
O
 
O
J
 38 
4 Application 0 0 0 0 1 1 1 1 0 0 1 1 3 1 
5 Analysis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 Synthesis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 Evaluation 2 2 0 0 3 3 2 2 0 0 0 0 9 
2 
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teachers at each cognitive level. 
Percentages of memory questions were then used to 
contrast, by chi-square, the experimental group with: 
(l) the control group; and (2) the Davis-Tinsley group. 
Figures for the Davis-Tinsley group were already avail¬ 
able. They are 61.5 percent memory and 38.7 percent 
above-memory. 
Test results related to Hypotheses Eight and Nine 
are given in Table 9. 
TABLE 9 
CHI-SQUARE TESTS COMPARING EXPERIMENTAL 
GROUP WITH (1) CONTROL GROUP AND 
(2) DAVIS-TINSLEY RESULTS 
Memory 
Level 
Above- 
Memory 
Chi- 
Square 
Critical 
Value (.05) 
Control Group 31.5 68.5 5.98* 3.84 
Experimental 
Group 
16.7 83-3 
Memory 
Level 
Above- 
Memory 
Chi- 
Square 
Critical 
Value (.001)., 
Davis-Tinsley 61.3 38.7 41.8* * 10.827 
Experimental 
Group 
16.7 83.3 
*Significant (p<. 05) 
♦♦Significant (p<.001) 
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The results showed a significant difference (p<.05) 
between the control group and the experimental group and 
a significant difference (p<.001) between the Davis- 
Tinsley group and the experimental group. Therefore, 
Hypotheses Eight and Nine were rejected. It was con¬ 
cluded that student-teachers who have training in the 
use of the Taxonomy as a teaching device ask more above¬ 
memory questions than student-teachers who have no 
training in the use of the Taxonomy. 
Closer observation of the individual TPQI's (Appen¬ 
dix E) revealed an interesting point. When the levels 
of pupil responses and student-teacher questions were 
combined to form another frequency and percentage chart 
(similar to Table 8) the overall cognitive level was 
lowered. Frequencies and percentages relative to this 
are presented in Table 10 so that a comparison may be 
made. Table 11 was devised so that total frequencies 
and percentages related to Tables 8 and 10 might easily 
be compared. Compare, in Table 11 for example, level 
one of the experimental groups. For student-teacher 
questions only, there is a percentage of 16.7 for the 
memory category. For student-teacher questions and 
pupil responses combined, there is a percentage of 25.0 
for the same category. Such a situation indicates that 
a pupil's response is often at a lower cognitive level 
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TABLE 10 
FREQUENCY AND PERCENTAGE OF COMBINED STUDENT- 
TEACHER QUESTIONS AND PUPIL RESPONSES 
ARRANGED BY COGNITIVE LEVELS 
Control Group (R^-R^) 
Cognitive 
Levels 
S 
f 
1 
% 
S 
f 
2 
% 
S3 
f % 
4 
f % 
S5 
f % 
S 
f 
6 
% 
Total 
f % 
1 Memory 90 50 81 45 79 44 104-58 42 23 72 40 468 43 
2 Translation 72 40 86 48 67 37 57 32 111 62 98 54 491 46 
3 Interpretation 15 8 13 7 31 17 19 11 27 16 10 6 115 11 
4 Application 3 2 0 0 3 2 0 0 0 0 0 0 6 1 
5 Analysis 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
6 Synthesis 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
7 Evaluation 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
Experimental Group (R-^-R^) 
Cognitive 
Levels 
S 
f 
1 
% 
S 
f 
2 
% 
s 
f 
3 
% 
s 
f 
4 
% 
S 
f 
5 
% 
s 
f 
6 
% 
Total 
f % 
1 Memory 35 21 59 27 43 24 89 49 28 16 24 13 
i—1
 
o
-
 
C\J
 25 
2 Translation 81 45 96 53 61 34 67 37 59 33 1C2 57 466 43 
3 Interpretation 59 33 29 16 70 38 19 11 91 51 51 28 319 30 
4 Application 0 0 0 0 1 1 2 1 2 1 3 2 8 1 
5 Analysis 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 
6 Synthesis 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 
7 Evaluation 2 1 6 3 5 3 3 2 0 0 1 0 0 
2 
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TABLE 11 
COMPARISON OE TOTALS OE FREQUENCY AND PERCENTAGE 
TEACHER QUESTIONS AND COMBINED TEACHER QUESTIONS 
AND PUPIL RESPONSES ARRANGED BY COGNITIVE 
LEVELS(EROM TABLES 8 AND IQ) 
Teacher Questions Combined Teacher Questions 
(from Table 8) and Pupil Responses 
(from Table 10) 
Control 
Cognitive 
Level f % 
1 Memory 170 32 
2 Translation 282 52 
3 Interpretation 83 15 
4 Application 5 1 
5 Analysis 0 0 
6 Synthesis 0 0 
7 Evaluation 0 0 
Experimental 
Cognitive 
Level f % 
1 Memory 90 17 
2 Translation 234 43 
3 Interpretation 204 38 
4 Application 3 1 
5 Analysis 0 0 
6 Synthesis 0 0 
7 Evaluation 9 2 
Control 
Cognitive 
Level f % 
1 Memory 468 43 
2 Translation 491 46 
3 Interpretation 115 11 
4 Application 6 1 
5 Analysis 0 0 
6 Synthesis 0 0 
7 Evaluation 0 0 
Experimental 
Cognitive 
Level f % 
1 Memory 271 25 
2 Translation 466 43 
3 Interpretation 319 30 
4 Application 8 1 
5 Analysis 0 0 
6 Synthesis 0 0 
7 Evaluation 16 2 
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than the teacher's question. Further analysis of the 
tables revealed that seventeen percent of the time when 
above-memory questions were asked of the experimental 
group, the answers were at the memory level. Within the 
control group, the percentage was even higher as twenty- 
four percent of above-memory questions were answered at 
the memory level. 
It should be noted in Table 11 that at Level 2 
(Translation) of the experimental group, the percentages 
are almost identical. This does not mean, however, that 
the level of student responses was always consistent with 
the level of teachers questions within the translation 
category. A broader comparison of the tables shows that 
within the first three categories (memory, translation, 
and interpretation) there was a downward trend of about 
eight percent from Table 8 to Table 10. Consequently, it 
may appear that there was no change at Level 2 when 
actually this level lost about eight percent to the level 
below but gained about eight percent from the level 
above. Such a condition can be verified by referring to 
the data in Appendix F. 
The above findings may be partially explained by 
one of the ground rules by which the lessons were 
analyzed. The raters had agreed beforehand that when a 
"Yes" or "No" answer went unchallenged by the teacher, 
74 
a rating of ”1" would be given to that response. This 
condition would exist regardless of the possibility that 
higher level thinking had occurred. Such a procedure 
probably had a significant effect upon the percentage 
differences found in the memory category as opposed to 
the above-memory categories. Nevertheless, the differ¬ 
ences between Table 8 and Table 10 are great enough to 
indicate that students are not always operating at as 
high a cognitive level as the level of teacher questions 
would appear to indicate. These findings are in contrast 
to those previously reported by Taba (1967) and Clegg 
(1967h) and warrant further investigation. 
CHAPTER V 
CONCLUSIONS 
Results of this experiment and their implications 
are considered in this chapter under six headings. The 
first three main hypotheses are discussed under separate 
headings, followed in order hy a discussion of secondary 
hypotheses, general conclusions, and recommendations. 
Discussion of Hypothesis One 
Hypothesis One was tested in order to obtain an 
answer to the following question: can instruction in the 
use of the Taxonomy aid student-teachers in asking higher 
cognitive classroom questions and in eliciting higher 
cognitive pupil responses? Test results provide an 
affirmative answer to this question. When two groups of 
student-teachers were compared, it was found that those 
who had been trained in the use of the Taxonomy achieved 
higher cognitive classroom behaviors. This conclusion 
is supported by the findings related to Hypotheses Eight 
and Nine. In these hypotheses, the percentages of 
memory questions asked by different groups of student- 
teachers were compared. It was found that those who had 
instruction in the use of the Taxonomy asked more above- 
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memory questions. Thus, it was concluded that student- 
teachers who have training in the use of the Taxonomy 
achieve higher cognitive classroom behaviors than the 
student-teachers who have no training in the use of the 
Taxonomy. 
These results correspond with those reported hy 
Hunkins (1967). Both this study and the Hunkins study 
found higher cognitive achievement in social studies as 
a result of employing the Taxonomy. It seems desirable, 
therefore, that the classroom teacher have a knowledge 
of the Taxonomy and be instructed in its use as a tool 
for raising the cognitive level of classroom behavior. 
A closer look at the frequency and percentage tables 
associated with Hypotheses Eight and Nine indicated, 
however, that seldom did the questions and responses go 
above the interpretation level. It was also apparent 
that pupils often answered questions at a lower cognitive 
level than at which the question was asked. This finding 
seems to support the inference drawn from Klebaner (1964) 
that pupils should be made aware of the type of answer 
that is expected of them so that their responses will be 
at the desired cognitive level. 
Overall, the findings presented here are quite 
similar to those of Gallagher (1965) who found that most 
questions fell into the cognitive-memory category, and 
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Davis and Tinsley (1967), who reported that eighty-seven 
percent of student-teacher questions did not go above 
the interpretation level. 
It must be concluded, therefore, that this study was 
successful in raising cognitive classroom behavior, but 
only at the lower intellectual levels. The findings 
reported here coupled with those of Gallagher, and Davis 
and Tinsley support the charge that student-teachers ask 
very few challenging or thought-provoking questions, and 
that the art of questioning is still in a primitive stage. 
This seems to imply that teachers need to be provided 
with (1) a means of clearly identifying the levels of 
intellectual thought; and (2) a method of asking ques¬ 
tions which stimulates higher cognitive processes. 
The findings suggest that instruction in the use of 
the Taxonomy as a tool for clearly identifying the dif¬ 
ferent cognitive levels will be helpful to both student- 
teachers and experienced teachers alike. Thus, it is 
recommended that the Taxonomy be included in the curric¬ 
ulum for pre-service education of teachers and also 
within the in-service program of continuing teacher 
education. In addition, introducing teachers to the 
Taxonomy and the technique of using tapes and the TPQI 
as an instrument for analysis will have a three-fold 
advantage: (l) it will give teachers the means to 
78 
evaluate their course objectives to determine whether 
higher level objectives have been achieved; (2) it will 
provide teachers with a method of including objectives 
in daily lesson plans that stimulate higher levels of 
learning; and (3) it will make teachers more alert to 
various impromptu classroom situations and conditions 
that provide opportunities for developing higher levels 
of thinking. 
Two methods in which the Taxonomy may be meaning¬ 
fully introduced to student-teachers seem possible. One 
is to combine the teaching of the Taxonomy with the 
questioning technique related to Taba's (1967) schema 
of cognitive tasks. Such an approach would allow the 
student-teacher to clearly perceive the desired cognitive 
level and provide him with an effective teaching-learning 
objective to bring about the intellectual behavior 
necessary to reach that level. 
A second approach is to use the Taxonomy with 
micro-teaching. The micro-lesson could be recorded on 
audio-tape or, if materials and funds are available, on 
video-tape. Lesson objectives could be written at various 
levels of the Taxonomy. Then, one cognitive objective 
from the lesson plan could be focused upon in the 
analysis of the micro-lesson and a decision made on how 
effectively that objective was achieved. Whenever 
79 
teacher-pupil questioning were used as the teaching 
method, the TPQI could he employed as an evaluating 
instrument. 
Although the remarks above were directed toward 
improvement of student-teacher education, similar 
approaches could he used with experienced teachers. 
Workshop courses could easily he developed where 
teachers would plan lessons for their own classes, tape 
record the lessons and evaluate them afterwards using 
the Taxonomy. In some cases, these workshops could take 
the form of micro-teaching using portable video-tape 
facilities. 
Discussion of Hypothesis Two 
The second main question, which was tested under 
Hypothesis Two, was: can investigators, when using the 
TPQI, agree upon the cognitive classroom behavior that 
is being observed? Since test results showed no signif¬ 
icant difference among rating scores for (R^-R^), it was 
concluded that investigators can agree in their observa¬ 
tions of cognitive classroom behavior. This is a most 
important finding as it substantiates the basic assump¬ 
tion of this study. It had been assumed that investi¬ 
gators' ratings can be relied upon for the purpose of 
making comparisons, such as treatment methods and 
achievement of student-teachers. 
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The low F value associated with the test of investi¬ 
gators’ (R-l-R^) ratings suggests high reliability within 
the TPQI. This fact is important as it adds further 
confidence in other test findings. It also adds credence 
to the frequency and percentage charts which are based 
entirely on the investigators' ratings scores. 
That the TPQI apparently has high reliability 
coupled with the fact that it is easy to use suggests 
that it might be attractive to supervisors of both student- 
teachers and experienced teachers. In either case, the 
supervisor could employ this simple device to determine 
the cognitive behavior stimulated by the classroom 
teacher. 
The Taxonomy itself might be incorporated into one 
of the standard measuring devices, such as the OScAP. 
At present, the only attempt within the OScAP to determine 
cognitive behavior is related to a scoring key which 
measures "problem—structuring of teacher statements. As 
a multi-dimensional record, the OScAP has three sub¬ 
classifications: (1) emotional climate; (2) verbal 
emphasis; and (3) social organization. It would seem 
that a fourth classification, cognitive behavior, would 
fit into this scheme. A cognitive behavior section is 
most desirable and, as part of the OScAP, would add much 
in obtaining a true and complete picture of a teacher's 
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modus operandi. 
Another device with which the Taxonomy could he used 
is Flanders' interaction analysis. The Taxonomy might he 
used jointly with this technique or, as Clegg (1967h) 
has suggested, incorporated into the matrix itself. 
Either process might yield important information relating 
to the effects of different types of teacher-pupil inter¬ 
action on cognitive development. Correlation of inter¬ 
action analysis scores with TPQI scores might provide 
an answer to the question: does teaching style make a 
difference? It would seem that investigations in this 
area are most desirable. 
Recently, Amidon (1968) reported that he and his 
associates have made attempts to add a cognitive dimen¬ 
sion to the Flander's matrix. Amidon used the categories 
of Gallagher's model as suh-headings under teacher state¬ 
ments and pupil statements found in the original 10 x 10 
matrix. The matrix contains over twenty categories. 
At this time, Amidon was unable to report any outstand¬ 
ing results with the revised instrument. A major problem 
was related to recording procedures in which a tally 
mark is to be placed in the matrix every three seconds. 
The evaluator often found it difficult to keep pace. 
Not only must he observe who is speaking but now must 
also decide upon the cognitive level of the statement. 
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Discussion of Hypothesis Three 
The third main question of the study was: Can 
co-operating teachers, as raters, agree upon the cogni¬ 
tive classroom behavior that is being observed? Hypoth¬ 
esis Three, relative to this question, was rejected. 
was concluded that the co-operating teachers 
(R4“Rc)) could not agree in their rating scores. Although 
Hypothesis Three was rejected, it was encouraging to note 
that five of six raters were able to agree in their 
Evaluations. The test of Hypothesis Three was a repli¬ 
cation of the Clegg study (1967b) where complete agree¬ 
ment of co-operating teachers had been achieved. 
Hypothesis Three closely parallels Hypothesis Six 
and thus, it seems logical that the findings related to 
Hypothesis Six should be briefly discussed at this point. 
Hypothesis Six states that there was no difference 
between the mean rating scores of co-operating teachers 
and the mean rating scores of investigators. Test 
results showed that a significant difference did exist 
between the groups. It was subsequently found by a 
Sheff£ contrast, however, that only one co-operating 
teacher (the same person identified as being different 
in Hypothesis Three) differed significantly from the 
other eight raters. Thus, it can be stated that eight 
of nine raters agreed in their evaluation of student- 
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teachers. 
It is felt, therefore, that a conclusive answer to 
the above question has not yet been obtained. Prospects 
seem likely, however, that co-operating teachers can 
agree upon observed cognitive classroom behaviors when 
they employ the Taxonomy as a rating device. 
If Hypothesis Three can be accepted, such a finding 
could be very valuable for the improvement of instruction. 
It would provide the co-operating teacher with a means 
to quickly and clearly identify the cognitive behavior 
that is being developed by the student-teacher. It 
would mean that the University supervisor, the co-oper¬ 
ating teacher, and the student-teacher could discuss a 
phase of the educational process in terms that are 
understandable to all and free of possible subjective 
bias. In other words, the Taxonomy could serve as a 
common language for evaluation of instruction, as Clegg 
(1967b) has already suggested. 
Discussion of Secondary Hypotheses 
Hypothesis Pour concerning equal achievement of 
student-teachers, was rejected. This finding can be 
attributed to individual differences. The task that 
is implied is how to improve the effectiveness of each 
teacher involved, especially those whose level of 
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questioning appears consistently low. 
Hypothesis Five, concerning the lack of increase in 
student-teacher achievement over time, was accepted. 
This deserves some consideration. The findings seem to 
indicate that all that was achieved in this experiment 
was accomplished after three weeks, and that what 
happened thereafter was only repetition. This suggests 
that greater success might he forthcoming if the experi¬ 
ment were conducted in three phases, in a manner that 
would allow greater concentration at a single cognitive 
level. Each phase could correspond to the three time 
periods established for the rating of the tapes (at the 
end of the third, fifth, and seventh weeks). Phase one 
might be carried on just as before, with emphasis placed 
on encouraging student-teachers to ask questions which go 
beyond the memory level. Phase two might concentrate on 
encouraging student—teachers to ask application questions, 
each of which usually has one best answer. Phase three 
would concentrate on synthesis and evaluation questions 
which often lead to unique answers. This approach would 
emphasize convergent thinking during phase two and diver¬ 
gent thinking during phase three. Since the Taxonomy is 
thought of as hierarchical, no phase of the cognitive 
process would be overlooked. This suggested approach 
differs from the one used in the present experiment where 
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the Taxonomy was always looked at as a whole and no level 
was given special consideration. 
Hypothesis Six, which stated that there was no 
difference between the mean scores of investigators and 
those of co-operating teachers, was rejected. Implica¬ 
tions related to this hypothesis were discussed earlier 
under Hypothesis Three. It should be recalled that 
agreement of rating scores was found among eight of the 
nine raters. No definite conclusions were made as the 
findings here conflicted with those reported by Clegg 
(1967b) who found complete agreement among co-operating 
teachers' rating scores. If, in the future, it can be 
shown with increased n's that experienced teachers and 
supervisors can agree on the level of observed cognitive 
behavior, the Taxonomy can be used as a common language 
in discussing cognitive levels of achievement. 
Hypothesis Seven, relative to lack of increase in 
agreement of co-operating teachers' rating scores over 
time, was accepted. The observation can be made that 
the rating variance for trial three was lower (but not 
significantly) than the other two variances. To imply 
that a linear trend was developing, however, would be 
treading on dangerous ground indeed. Therefore, it 
must be concluded that the findings are too limited to 
suggest anything about the failure of co-operating 
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teachers' rating scores to increase in agreement over 
time. 
Hypotheses Eight and Nine, concerned with compar¬ 
isons of the percentages of memory and ahove-memory 
questions asked hy the experimental group with percent¬ 
ages asked hy two other groups who did not employ the 
Taxonomy, were rejected. It was found that the experi¬ 
mental group asked a larger percentage of ahove-memory 
questions. These results and their implications were 
discussed earlier as they were intrinsically related to 
Hypothesis One. The conclusion was that although the 
experimental group asked more ahove-memory questions, 
seldom did the level of questioning go above the inter¬ 
pretation category. Thus, it was felt that the findings 
were similar to those of Gallagher, and Davis and Tinsley. 
When a frequency and percentage table, using the 
nine rater scores, was compared with a similar table 
from the Clegg study (1967h), the results for the lower 
categories were relatively the same. The difference at 
the memory level was only five percent favoring the 
Clegg group. This difference does not approach signif¬ 
icance. There is a marked difference of percentages at 
the higher levels, however, where Clegg reported a total 
of thirty-five percent for analysis, synthesis and 
evaluation questions. The present study reported only 
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one and one-half percent for analysis, synthesis and 
evaluation. A partial explanation for this difference 
is to be found in the model that was employed. It 
should be recalled that Clegg.used Bloom's Taxonomy which 
has six categories, whereas, this study used Sander's 
modification of Bloom's Taxonomy which has seven cate- 
gories several of which are defined more rigorously than 
the original Bloom model. Most important is the fact 
that Sanders: (l) considered most analysis questions at 
a lower level (interpretation); and (2) held that evalu¬ 
ation questions occur, only, when the student generates 
his own values. In contrast, Bloom held that evaluation 
may also occur when the student uses an externally 
derived set of values as a criterion. 
The results of this study give rise to several other 
questions related to cognitive development. It will be 
noted that this study concerned itself with children in 
grades one through three. The findings compared favor¬ 
ably with those of Davis and Tinsley who worked with 
secondary school students. Although the findings are 
tentative, they seem to indicate that children in the 
early grades can operate at the same cognitive levels 
(although intellectual sophistication may differ) as 
children in the secondary grades. Clegg (1967t>) arrived 
at a similar conclusion. It seems important, therefore, 
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to obtain an answer to the following question: Is there 
a difference in the levels of cognitive behavior among 
children in elementary schools compared to children in 
secondary schools? 
General Conclusions 
Several general conclusions can be stated as a 
result of this study. First, instruction in the use of 
the Taxonomy as a tool for clearly identifying the differ¬ 
ent levels of intellectual behavior will be helpful to 
both student-teachers and experienced teachers alike. 
Second, since the TPQI is simple to use and appears to 
have high reliability, it may be a useful device for 
supervisors of teachers. Third, close agreement by 
raters on the cognitive behavior occurring in the class¬ 
room, suggests that the Taxonomy can serve as a common 
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educational language for improvement of instruction. 
Finally, it must be conceded that social study goals 
which call for higher levels of thinking are not being 
achieved. The findings reported here are similar to 
those of Gallagher, and Davis and Tinsley. Together, 
they challenge the time-honored practice of asking 
questions as a method of teaching. A corollary to the 
above is that teachers axe not being given the proper 
training to successfully implement the higher levels of 
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thinking in the classrooms. 
Recommendations 
The findings reported herein appear to suggest a 
promising approach toward the improvement of teacher 
education and pupil achievement. It appears desirable 
to include study of the Taxonomy in the teacher-training 
curriculum as a tool for raising the level of classroom 
learning. The following recommendations are suggested 
for introducing the Taxonomy to teachers in a meaningful 
way: (1) combine the teaching of the Taxonomy with 
Taba's (1967) schema of cognitive tasks; (2) use the 
Taxonomy with micro-teaching. 
The success of the TPQI as a measurement of cogni¬ 
tive behavior suggests that the Taxonomy could be used 
with other measuring instruments. The Taxonomy might be 
used to add a cognitive dimension to the OScAR, or it 
might be employed with Handers' interaction analysis 
to determine the effect of teaching style on cognitive 
achievement. 
In view of the small sample size, this study should 
be replicated on a larger scale to verify the findings 
and conclusions presented here. A suggested modification 
might be to teach the Taxonomy in three phases. Phase 
one would concentrate on encouraging teachers to ask 
Phase two would emphasize • 
above-memory questions. 
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convergent thinking (application questions). Phase three 
would emphasize divergent thinking (analysis, synthesis, 
and evaluation). 
Several other questions might also he tested in 
subsequent studies. For example: (1) Will the cognitive 
response level increase if the pupil is taught to become 
aware of the level of his expected response? (2) Does 
eliciting longer answers from the pupil tend to raise 
the cognitive level of the response? (3) Is there a 
correlation between the type of teacher (according to 
the Flanders model) and the cognitive level attained in 
the classroom (as measured by the Taxonomy)? (4) Do 
students operate at the same cognitive level in one 
subject as they do in another? 
CHAPTER VI 
SIMNARY 
Statement of Problem 
One of the major problems in education is that 
high-level goals, such as increasing the level of 
intellectual behavior, are often stated as educational 
Objectives but are seldom achieved by classroom teachers. 
Available evidence suggests that the majority of class¬ 
room questions are limited to memory-type learning 
(Gallagher, 1965), and that questions at the memory and 
comprehension levels make up over eighty-five percent 
of all classroom questions (Davis and Tinsley, 1967). 
Since classroom questioning is an integral part of the 
overall cognitive classroom behavior, it is essential 
that methods be found that will enable teachers to raise 
the cognitive level of their questions. 
Related Research 
Since 1914, several approaches have been taken 
toward increasing teacher effectiveness. This writer 
has chosen to classify them under four headings. (1) 
early studies, which evaluated student statements or 
teacher statements to determine the distribution of clas 
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participation; (2) social interaction, which analyzed 
pupil-teacher discourse to determine classroom climate; 
($) teacher characteristics, which reviewed the qualities 
that are possessed by good teachers; and (4) cognitive 
interaction, which analyzed the levels of thinking that 
occur in the classroom. This present study may be classi¬ 
fied under cognitive interaction. 
Studies aimed at determining the level of cognitive 
behavior have found that a major portion of classroom 
time is spent in memory-type learning. Memory-type 
learning is classified as "knowledge" in Bloom's Taxonomy 
of Educational Objectives and is considered the lowest 
form of cognitive development. Gallagher (1965) stated 
that the majority of classroom questions is at the 
cognitive-memory level, while Davis and Tinsley (1967) 
found that eighty-seven percent of all classroom questions 
could be included under memory or comprehension. 
Objectives 
In this study, an effort was made to increase teacher 
effectiveness in questioning techniques by applying the 
Bloom-Sanders Taxonomy (see Appendix A) to the classroom 
learning situation. By making teachers aware of che 
different cognitive levels and encouraging them to ask 
questions from all levels, it was hoped that teacher 
effectiveness would be increased. With increase in 
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teacher effectiveness in questioning skill, it was felt 
that high-level goals may be more easily attained. 
There were three main objectives associated with 
this study. The first objective was to determine if 
student-teachers could achieve higher cognitive class¬ 
room behavior when they applied the Taxonomy to their 
questioning techniques in the classroom. The second 
objective was to determine if three investigators, who 
had acquired considerable knowledge of the Taxonomy 
could, through the use of a Teacher Pupil Question 
Inventory (TPQI) based on the Taxonomy, agree upon the 
level of cognitive behavior occurring in the teacher- 
pupil dialogue within the classroom. The third objec¬ 
tive was to determine if regular classroom teachers 
could, through the use of the TPQI, agree upon the level 
of cognitive behavior occurring within the classroom 
during the teacher-pupil dialogue. 
Answers were also sought to the following questions. 
(1) Is there a difference in the level of cognitive 
classroom behavior achieved among student- 
teachers who have been instructed in the use of 
the Taxonomy? 
(2) Is there an increase over time in the level of 
cognitive classroom behavior of student-teachers 
who have been instructed in the use of the 
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Taxonomy? 
(3) Is there a difference in the mean rating scores 
of investigators (R-^-R^) and the mean ratings 
scores of co-operating teachers (R-^-R^)? 
(4) Is there an increase over time in the agreement 
of co-operating teachers' ratings of student- 
teachers? 
(5) Is there a difference in the percentage of 
memory questions asked by a group of student- 
teachers who had training in the use of the 
Taxonomy compared with (1) a control group of 
student-teachers who have not had instruction 
in the use of the Taxonomy, and (2) a group of 
student-teachers, previously cited in the 
literature (Davis and Tinsley, 1967), who have 
not had instruction in the use of the Taxonomy? 
Procedures 
The basic approach was to instruct a group of 
student-teachers in the classroom use of the Taxonomy 
(experimental group) and compare it with a group of 
student-teachers not instructed in the use of the 
Taxonomy (control group) but given equal instruction in 
other elements of pedagogy. Tape recordings were made 
of lessons taught by student-teachers of both groups. 
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The investigators (R-^-R^) rated each of these taped 
lessons. The TPQJ, which employed a point score scale, 
was used to determine the level of achievement. The 
statistical method of analysis of variance was used to 
determine whether there was a significant difference 
(1) between the two treatments, and (2) among the three 
investigators. 
At the same time, those co-operating teachers work¬ 
ing with the experimental group of student-teachers 
were given instruction in the use of the Taxonomy. The 
co-operating teachers (R^-R^) then rated the tapes made 
by each student-teacher of the experimental group, using 
the TPQI. The ratings of the co-operating teachers were 
compared with one another by analysis of variance to 
determine if regular classroom teachers can agree in 
their rating of student-teachers. 
Design 
To obtain answers to the first two objectives, a 
four factor design with repeated measures was used. The 
factors included (1) the treatment variable of whether 
the student-teachers had training or no training in the 
use of the Taxonomy, (2) the student-teacher variable, 
(3) the rater (investigators) variable, and (4) the 
trial variable. 
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To obtain an answer to the third objective, a three 
factor design with repeated measures was used. The 
factors included (1) the student-teacher variable, (2) 
the rater (three investigators and six co-operating 
teachers) variable, and (5) the trial variable. 
The complexity of the two designs made it possible 
to obtain answers to four of the other questions put 
forward in this study. Answers to the fifth question 
were obtained by performing chi-square tests on the 
percentages of memory and above-memory questions asked 
by the different groups of student teachers. The 
experimental group percentages were compared with those 
of (1) the control group, and (2) the Davis-Tinsley 
group. 
Findings 
Test results relating to the three main objectives 
were: 
(1) There was a significant difference (p<.01) 
between treatments. (The experimental group 
achieved a higher level of cognitive classroom 
behavior). 
(2) There was no significant difference among the 
rating scores of investigators. 
(3) There was a significant difference (p<.Ol) 
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among the rating scores of the co-operating 
teachers. (It was found, however, that five of 
the six co-operating teachers agreed in their 
rating of student teachers). 
Other findings: 
(4) There was a significant difference (p<.01) in 
the level of cognitive classroom behavior 
achieved among student-teachers who had instruc¬ 
tion in the use of the Taxonomy. 
(5) There was no increase over time in the level of 
cognitive classroom behavior of student-teachers 
who had been instructed in the use of the 
Taxonomy. 
(6) There was a significant difference (p<.01) 
between the mean scores of the investigators and 
the mean scores of the co-operating teachers. 
(It was found, however, that five of the six 
co-operating teachers' scores did not differ 
from the investigators' scores. It can be 
stated, therefore, that eight of the nine raters 
agreed in their rating of student-teachers). 
(7) There was no increase in rating agreement of 
co-operating teachers over time. 
(8) There was a significant difference (p <.05) 
between the percentage of memory questions asked 
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by the experimental group and the control group 
of student-teachers. (Results favored the 
experimental group). 
(9) There was a significant difference (p<.001) 
between the percentages of memory questions asked 
by the experimental group and the Davis-Tinsley 
group. (Results favored the experimental group). 
Conclusions 
A number of conclusions can be drawn from this study. 
First, instruction in the use of the Taxonomy as a tool 
for clearly identifying the different levels of intellec¬ 
tual behavior will be helpful to both student-teachers 
and- experienced teachers alike. Second, since the TPQI 
is simple to use and appears to have high reliability, 
it may be a useful device for supervisors of teachers. 
Third, the close agreement by raters on the cognitive 
behavior occurring in the classroom suggests that the 
Taxonomy can serve as a common educational language for 
the improvement of instruction. 
Finally, it must be conceded that social study goals 
which call for higher levels of thinking are not being 
achieved. The findings reported here are similar to those 
of Gallagher, and Davis and Tinsley. Together, they chal¬ 
lenge the time-honored practice of asking questions as a 
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method of teaching. A corollary to the above is that 
teachers are not being given the proper training to 
successfully implement the higher levels of thinking in 
their classrooms. 
Recommendations 
The findings reported herein appear to suggest a 
promising approach toward the improvement of teacher 
education and pupil achievement. It appears desirable 
to include study of the Taxonomy in the teacher-training 
curriculum as a tool for raising the level of classroom 
learning. The following recommendations are suggested 
for introducing the Taxonomy to teachers in a meaningful 
way: (l) combine the teaching of the Taxonomy with 
Taba's (1967) schema of cognitive tasks; (2) use the 
Taxonomy with micro-teaching. 
The success of the TPQI as a measurement of cogni¬ 
tive behavior suggests that the Taxonomy could be used 
with other measuring instruments. The Taxonomy might be 
used to add a cognitive dimension to the OScAR, or it 
might be employed with Flanders1 interaction analysis to 
determine the effect of teaching style on cognitive 
achievement. 
In view of the small sample size, this study should 
be replicated on a larger scale to verify the findings 
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and conclusions presented here. A suggested modification 
might he to teach the Taxonomy in three phases. Phase 
one would concentrate on encouraging teachers to ask 
above-memory questions. Phase two would emphasize 
convergent thinking (application questions). Phase three 
would emphasize divergent thinking (analysis, synthesis, 
and evaluation questions). 
Several other questions might also he tested in 
subsequent studies. For example: (1) Will the cognitive 
response level increase if the pupil is taught to become 
aware of the level of his expected response? (2) Does 
eliciting longer answers from the pupil tend to raise 
the cognitive level of the response? (3) Is there a 
correlation between the type of teacher (according to 
the Flanders model) and the cognitive level attained in 
the classroom (as measured by the Taxonomy)? (4) Do 
students operate at the same cognitive level in one 
subject as they do in another? 
APPENDIX 
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APPENDIX A 
THE BLOOM-SANDERS' TAXONOMI OF EDUCATIONAL OBJECTIVES- 
COGNITIVE DOMAIN 
Memory - ability to recognize or recall information 
presented earlier. It includes definitions, gener¬ 
alizations, and values. 
Translation - ability to express information in a differ¬ 
ent form. A student translates when he expresses 
something in his own words. He also translates when 
he explains what he sees in a picture or draws a 
picture of something that he heard or read about. 
Acting out of historical events is another form of 
translation. 
Interpretation - ability to perceive a relationship 
between two ideas. This relationship is perceived 
by the student through use of his own common sense. 
Questions which may be placed at the interpreta¬ 
tion level tell the student explicitly what to do 
and have one or only a few logical answers, (e.g. 
Compare the Northern and Southern view on slavery 
prior to I960.) The different kinds of relation¬ 
ships include comparison, implication (informal 
deduction), generalization (informal induction), 
value, skill of definition, quantity, and cause and 
effect. 
Note: If, in making comparisons, the student 
employs a more formal approach, using the 
rules of logic, he is operating at the 
analysis level. 
Application - ability to use ideas, principles, and 
generalizations in new situations. 
Questions are considered to be at the application 
level if they have problem-solving power, deal^with 
the whole of ideas and skills, and include a minimum 
of directions (as the student is expected to know 
what to do), (e.g. In 1860, how aid the North and 
South differ?) This question is much broader than 
the example used in the interpretation category. 
105 
APPENDIX A - Continued 
Analysis - ability to break down material into its parts 
by employing the formal rules of logic. Since very 
little teaching time is given to formal instruction 
in the parts and processes of reasoning (induction, 
fallacies, deduction, and semantics), very few 
analysis questions can be employed in the average 
classroom. 
Note: Sanders does suggest that analysis ques¬ 
tions related to developing generaliza¬ 
tions by the inductive approach may be 
used with elementary school children. 
Synthesis - ability to draw elements from many sources to 
form a unified structure not clearly perceived before. 
Two important characteristics of synthesis ques¬ 
tions are that they allow the student great freedom 
in seeking a solution, and that their solution 
requires a product in the form of a unique plan, a 
communication, or a set of abstract relations. 
Evaluation - ability to make a judgment about the value 
of ideas, solutions, methods, materials, etc., using 
criteria developed by the student, himself (not by 
the teacher). 
Evaluation questions require the student to. 
perform two operations. Eirst, he must establish 
appropriate standards or values. Second, he must 
determine how closely the idea or object meets these 
standards. 
It is important to remember that evaluation ques¬ 
tions deal with values and not with facts or opinions. 
They are always somewhat subjective because either 
their standard cannot be proved to be correct, or the 
idea to be judged cannot be proved to violate the 
standard. 
Note: Questions in which the teacher specifies 
- the values for making a judgment lall 
under the interpretation category. 
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THE FLANDERS-AMIDON MODEL OE CATEGORIES FOR 
INTERACTION ANALYSIS 
1. Accepts Feeling: Accepts and clarifies the 
feeling or tone of the students in a non¬ 
threatening manner. Feelings may he 
positive or negative. Predicting and 
recalling feelings are included. 
2. Praises or Encourages: Praises or encourages 
action or behavior. Jokes that release 
tension, not at the expense of another 
individual, nodding head or saying "uh huh" 
or "go on" are included. 
3. Accepts or Uses Ideas of Students: Clarifies, 
builds, or develops ideas or suggestions 
made by the student. (As teacher brings 
more of his own ideas into play, shift to 
category five.) 
4. Asks Questions: Asking a question about 
content or procedure with the intent that 
a student answer. 
Teacher 
Talk 5. Lectures: Giving facts or opinions about 
content or procedure; expressing own ideas, 
asking rhetorical questions. 
6. Gives Directions: Expresses procedures, 
commands, or orders with which the student 
is expected to comply. 
7. Criticizes or Justifies: Statements that are 
intended" to change student behavior from 
non-acceptable to acceptable pattern; 
bawling someone out, stating why the 
teacher is doing what he is doing, extreme 
self-reference. 
•g. Student Talk - Responses: Talk by students 
APPENDIX B - Continued 
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Student 
Talk 9. 
in response to teacher. Teacher initiates 
the contact or solicits student statement. 
Student Talk - Initiation: Talk by students 
which they initiate, (if "calling on" 
student is only to indicate who may talk 
next, observer must decide whether student 
wanted to talk. If he did, use this 
category.) 
10. Silence or Confusion: Pauses, short periods 
of silence, and periods of confusion in 
which communication cannot be understood 
by the observer. 
The Flanders' Matrix 
125456789 10 
1 
2 
5 
4 
5 
6 
7 
8 
9 
10 
Total 
%-age 
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APPENDIX C 
WEEKLY PROCEDURES 
Co-operating 
Teachers 
First Week 
Group Meeting 
Introduce Taxon¬ 
omy. Hand out 
paper on defini¬ 
tions (APPEN. A) 
Use some selected 
classroom ques¬ 
tions to illus¬ 
trate how to 
determine their 
cognitive level. 
Second Week 
Group Meeting 
Introduce the 
TPQI. Give 
teachers some 
practice in using 
the TPQI by playing 
a portion of 
a previous taped 
lesson for them 
to rate. 
Experimental 
Group of 
Student-Teachers 
Group Meeting 
Explain Interac¬ 
tion Analysis. 
Introduce the/ 
Taxonomy (Same as 
Col. l). Ask them 
to tape record one 
social studies 
lesson each week 
so that it might 
be analyzed, 
using the Taxon¬ 
omy. Provide 
them with tapes. 
Meet individu¬ 
ally with each 
and listen infor¬ 
mally to a por¬ 
tion of their 
taped lesson. 
Emphasis will be 
on technical 
quality. The 
Taxonomy will 
only be briefly 
discussed. 
Control Group of 
Student-Teachers 
Group Meeting 
Explain Interac- 
action Analysis. 
Introduce the 
Elanders-Amidon 
Model (APPEN. B) 
Ask them to tape 
record one social 
studies lesson 
each week so 
that it might be 
analyzed, using 
the Elanders- 
Amidon Model. 
Provide them 
with tapes. 
Meet individually 
with each and 
listen informally 
to a portion of 
the taped lesson. 
Emphasis will be 
on technical 
quality. The 
Flanders-Amidon 
Model will only 
be briefly 
discussed. 
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Co-operating 
Teachers 
Third Week 
Group Meeting 
Listen to and 
rate tapes of 
six student- 
teachers of 
experimental 
group. 
Fourth Week 
Meet individually 
with each to 
evaluate a portion 
of the third taped 
lesson of the 
student-teacher 
assigned to that 
co-operating 
teacher. Also dis¬ 
cuss any problems 
that they might be 
having concerning 
the Taxonomy. 
Experimental 
Group of 
Student-Teachers 
Meet individually 
with each. A 
second taped 
lesson will be 
provided by her. 
The student- 
teacher will be 
asked to state 
her objectives 
and the procedures 
which she followed 
in conducting this 
lesson. A portion 
of the tape will 
be analyzed by the 
student-teacher 
and the investi¬ 
gator to determine 
the level of cogni¬ 
tive behavior that 
had been achieved. 
(Provide each with 
tape #2.) 
Meet individually 
with student- 
teachers and demon¬ 
strate how one uses 
the TPQI in evalu¬ 
ating the lesson. 
For the following 
week, ask the 
student-teachers 
to evaluate their 
next taped social 
studies lesson, 
using the TPQI. 
Control Group of 
Student-Teachers 
Meet individually 
with each. A 
second taped 
lesson will be 
provided by her. 
The student- 
teacher will be 
asked to state 
her objectives 
and the procedures 
which she followed 
in conducting this 
lesson. A portion 
of the tape will 
be analyzed by the 
student-teacher 
and the investi¬ 
gator to determine 
the type of social 
interaction that 
was going on. 
(Provide each with 
tape #2.) 
Meet individually 
with student- 
teachers and demon¬ 
strate how one 
uses the Flanders- 
Amidon Model and 
Matrix to evaluate 
a lesson. For the 
following week ask 
the student- 
teachers to evalu¬ 
ate their next 
social studies 
lesson, using the 
Flanders Matrix. 
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Co-operating 
Teachers 
Fifth Week 
Group Meeting 
Evaluate tapes of 
the six student- 
teachers of the 
experimental 
group. 
Sixth Week 
Meet individually 
with each to 
discuss any 
problems she 
might have with 
with Taxonomy 
or the evaluation 
of -.st.ndent 
teachers. 
Seventh Week 
Group Meeting 
Evaluate tapes of 
the six student- 
teachers. 
Experimental 
Group of 
Student-Teachers 
Meet only long 
enough with each 
to pick up her 
evaluation of her 
own lesson as was 
requested on the 
previous week. 
(Provide each 
with tape #J>.) 
Discuss the next 
social studies 
lesson to be 
taught by each. 
Include objectives 
and methods plus 
how the student- 
teachers might 
structure the 
lesson to achieve 
higher levels of 
cognitive 
behavior. 
Control Group of 
Student-Teachers 
Meet only long 
enough with each 
to pick up her 
evaluation of her 
own lesson as was 
requested on the 
previous week. 
(Provide each 
with tape #3.) 
Discuss the next 
social studies 
lesson to be 
taught by each. 
Include objectives 
and methods that 
might be used. 
Also discuss 
whether the lesson 
would be more 
effective if the 
teacher assumed 
the role of a 
dominant type or 
integrative 
type teacher. 
Will not meet with Will not meet with 
student-teachers. student-teachers 
APPENDIX D 
TEACHER-PUPIL QUESTION INVENTORY 
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1. Memory 5. Analysis 
2. Translation 6. Synthesis 
3. Interpretation 7. Evaluation 
4. Application 
Subject 
1 2 3 4 5 6 7 
Rater_ 
Observation 
12 3 
9 
Total 
Score 
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APPENDIX E AND APPENDIX F 
Individual composite scores for both the experimen¬ 
tal and control groups of student-teachers have been 
compiled into a matrix and are presented in Appendix E. 
Each number represents the raw score which a student- 
teacher received from an individual rater for one of the 
three trial periods. The student-teacher's total score 
for each trial period is given at the right (outside the 
box) of the individual scores. Similarly, individual 
rater scores appear in the columns and their totals are 
shown at the bottom (below the box). 
It should be remembered that only the investigators 
(R-j^-R^) evaluated the student-teachers in the control 
group. Consequently, there are only one-third as many 
scores for the control group as compared with the experi¬ 
mental group. This, in no way, affects the results as the 
experiment was designed with this in mind. In order that 
the reader may make a quick comparison of groups, the 
investigators' (R^R^) scores for the experimental group 
are given at the far left while the control group scores 
axe shown at the far right. 
In Appendix F, the actual TPQI scores for all student 
teachers are reproduced. The individual rater scores, 
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APPENDIX E AND APPENDIX E - Continued 
involving the ten questions and ten responses associated 
with each taped lesson, are given here. The total score, 
for each TPQI, is shown at the right. This total score 
was used in compiling the data in Appendix E. 
(*1- 
136 
112 
136 
74 
144 
124 
726 
128 
108 
129 
119 
141 
134 
759 
127 
150 
149 
116 
112 
APPENDIX E 
COMPOSITE SCORES 
experimental Group Qgntrgl Urgup 
fl2 h3 h4 h5 h6 H? Hq h9 *>i a2 Uj 
Si i *9 49 38 53 39 52 52 47 52 431 »1 3 17 36 41 114 
S2 38 40 34 37 38 36 42 38 4 5 348 b2 ' 53 32 33 98 
"3' +4 50 42 45 43 53 63 
45 5^ 439 b3 : 35 31 36 102 
^4 26 24 24 26 26 29 29 32 27 243 S4 20 32 23 75 
*5 45 50 49 43 49 46 39 43 46 410 b5 32 37 33 104 
38 41 45 32 33 44 47 29 41 350 34 33 35 102 
240 254 232 236 228 260 272 234 265 12221 191 201 203 595 
% fi2 H3 \ R 5 fi6 R7 *8 fi9 h *2 H3 
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S3 
43 39 47 48 54 60 50 47 45 433 b3 37 36 
32 105 
s4 42 40 37 39 40 41 46 48 41 
374 S4 36 
40 34 110 
b5 
48 42 51 47 41 46 64 48 52 439 s 5 
39 43 33 115 
48 40 46 52 60 50 62 61 5^ 473 3a 33 37 33 103 
263 
cn
 
CM
 261 261 265 280 314 282 279 |244o 210 216 199 625 
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R 
9 
R 
1 
R 
2 
R 
1 
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384 S2 
26 30 3< ) 86 
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2 3 90 
54 45 ’ 48 41 41 41 57 51 6< 3 438 s5 
40 46 4 0 126 
J 
^ / 45 46 44 34 40 42 44 41 4' ? 383 a6 31 34 
2 8 93 
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